‘Hollister Drag Company, Honolulu, — yg ae 


For Hawaiian Islands: | 


i poled: 


General Physiology. 


_ For Japan: Ss. Yoshizoe, Botanical Garden, Imperial University, Tokio. | 


and: 
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- LEADIN e ‘SU BJ ECTS 


ie The Botanical Laboratory and the Botanical Garden of the Tokyo Imperial 


_ University, Jap 
KICHI MIYAKE, Cornell University, 


1 ane Course of Study in Invertebrate Zodlogy in the Marine Biological Laboratory : 


oe Wood’s Holl. 7 
| ~ CASWELL GRAVE, Johns Hopkins University, 


1? Botany at the Bisivetend Laboratory at Wood’s Holl. 
| His 


H. SHAW, Temple pad te 


L Laboratory Photography: 


The Ortol Developer. - 
ess OS WOODFORD, 


- Contributions to Our Knowledge of Color in Photo- -Micrography, : 


| Kresylechtviolett, 


RALPH Bo MORSE, University of Michigan, ) 


Micro- Chemical Analysis, XVII, Magnesium Group- Separations. 
PEt 


M. CHA AMOT, Cornell University, 


1: A Damp Chamber for Use on the Klinostat. 
3 H 


OWARD S. REED, Ubrersity of ‘Michigan, 


Current Botanical Literature. 


~ CHARLES J. ‘CHAMBERLAIN, University of Chicago, 


"Cytology, Daibisolaey and Microscopical Methods. 
: A 


NES M. CLAYPOLE, Cornell University, . 


ee Current Zodlogical Literature. 


CHARLES A. KOFOID, | University of California,. eecee sd 


. F Normal and Pathological Histology. 


wOOnEH H. PRATT, Harvard University Medical School, 


RAYMOND. PEARL, University of Michigan, 


. Notes. on Recent Mineralogical Limretare: i Sees 
ALFRED J. MOSES aad LEA Mcl. LUQUER, Golumnbin a 


Medical Notes, 
News and Notes, 
ncenon Box, 


ee cae LONDON: “Dawbarn & Ward, ‘Ltd., 6 Farringdon Meine, =. Cc. 


For England—Monthly, four ie post free, five sRiniage per annum,. 
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PUBLISHERS’ ANNOUNCEMENTS. 


and how best to spend it it 
- The publishers of Success take pleasure in announcing 

that they have entered into exclusive contracts with ten 
American periodicals—each a leader in its own distinctive | 
~ field—by which extremely low prices have been secured, 

based on heavy subscription guarantees. The benefit of 
these prices is now given to the public in the following 

_ extraordinary clubbing offers, by which you may obtain 

FOUR MA GAZINES at the price of ONE. 


Last season more than 300,000 people took advantage of our remarkable clubbing offers. = 


GREAT. FAMILY OFFER all 


oe Regular Price . Total Value 
For | Success sce === - $1.00 \- 
Father, | Review of Reviews (ew) (2.50 

as Mother - Current Literature ew] , or New fates eaten! 13. oo : pias 

| an d the 2 may be substituted. - Our Price 


Boys = | Frank Leslie’s Pop. ete 1.00 


The Cosmopolitan may be substituted. 
and 


Girls 33 The Designer - - = 1.00 


The Household, or Good iy ser philtes) may be substituted. 


Personal checks 
accepted, 


ALL, SUBSCRIPTIONS are for a FULL YEAR and may be sent to one or several aadrekicn, Foreign tins eeteas 
SUCCESS is the brightest, most profusely illustrated magazine published. The inspiration of a lifetime has come to thousands of its . 
readers through their investment of One Dollar—its yearly subscription price. . 
Review of Reviews is the “‘indispensable”’ magazine, presenting a brilliant record in print and picture of the world’s thought and work; month- 
ly. $2.50a year. The Cosmopolitan has been for years without a superior as a magazine of general and varied attractions; monthly, $1.00 a year, 
The Household is a supreme authority in home-work and decoration, table-equipment, nursery-lore, etiquette, pyrography, photography, and . 
offers a very high class of poetry and fiction; monthly, $1.00 a year, Leslie’s is one of the great modern ‘monthlies whose articles and illustrations ~ 
are the highest expression of magazine: art; monthly, $1.00a year, Current Literature is the leading literary monthly of Asner ica; itkeeps © 
you in complete touch with the world of Jetters; $3.00 a year. = 


OTHER ATTRACTIVE OFFERS zeae Regular Sica? ae Price 


SUCCESS, and any one of our dollar magazines = = = $2.00 $1.50° 
SUCCESS, and any fwo of our dollar magazines - - 3.00 2,00 
SUCCESS, and any three : ofour dollar magazines - - 400 2,50. 
SUGGESS and LESLIE’S WEEKLY. - = = = = «= 5.00. 2.15 | 
SUCCESS, Current Lit. (new) and any two of our dollar magazines 6:00 3.00 | 
SUCCESS Review of Reviews (new) and Current Literature (new) 6.50 FOC 
SUGCESS, REVIEW OF REVIEWS (new) and LESLIE'S WEEKLY 7.50 32.75 
oe Review of Reviews (new), Current Litecaiyre (new) and — 
. New England Magazine - = : = 9.50 4.00 
New subscriptions only will be wcateaa: at ina. above prices for the 


Review ot Reviews, Current Literature and North American Re-. 
view, but present subscribers may renew their subscriptions by adding One Dollar for 


each renewal subscription, to the combination prices named. Either new or renewal 
subscriptions will be accepted for all other magazines named. * 

) 00 
oT 
woeeeremet se 

Review of Reviews (new) - { 2.50 
-. New England Magazine may be substituted. f] 3.00 / Worth ; 
m= | These four Magazines will keep, 
North Am . Review (n ew) = 5.00 (ze: in constant touch with. att) 
Leslie’s Weekly may be substituted. the burning questions of the day 


Our Great Educational Offer::: $ fs 
SUCCESS - - - - - - - - $1.00 neat 

y &.00 
Current Literature (new)- 3.00\ °°". Ww 
Any two of our $1.00 magazines may be substituted, Se ee 


North American Review presents a most brilliant galaxy of articles by the’ 
greatest writers on world-problems; monthly, $5.00 a year. The Designer picturesin | 
colors the latest Parisian and New York fashions, describing costumes, millinery, designs 
and fabrics for women and children; monthly, $1.00a year. The New England 

_ Magazine paints with loving touch the landmarks of New England: tells ofher history — 
_and tradition and of the achievements of her sons throughout the world; monthly, $3,00 per — 
annum.. Good Housekeeping is the acknowledged arbiter regarding _ the little - 
“kinks”? which make the home a place of delight; monthly, $1.00 a year. Leslie’s 
Weekly is the popular, up-to-date, literary and pictorial record of moving ‘events sat: 
home and abroad—now i in its ninety- -third volume; weexly, $4. 00 a year. 


Substitutions: Z A new subscription to the Review of Reviews, a 


new subscription to Current Literature, and a 
new or renewal subscription to the New England Magazine may be substituted each 
’ for the other. The Cosmopolitan, Leslie’s Monthly, Good Housekeeping, 
The Designer and the Household may be substituted each for any other on our 
list except SUCCESS. 
Subscriptions will commence with issues requested wherever possible to furnish copies— 
otherwise with issues of the month following that in which the subscription is received, __ 
Send in early in the season, especially where orders are intended for ey 
ahs, and we will guarantee tape ssid Gs service, Send orders any. remittances to 


60 University Building ® ‘Washington Square, NEW YORK 
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The Post Express Printing Company, 
Rochester, N. Y¥. 


PUBLISHERS’ ANNOUNCEMENTS. 


EVERYBODY’S 
MAGAZINE 


The one magazine whose purpose and policy is to 
entertain and give wanted information to EVERYBODY. 

American through and through. Exploiting con- 
stantly in stories of fiction, or by narratives of fact, the — 
successes and glory of our country; with stories of ad- 
ventures of its heroes, and narratives of the successes 
of its great men in business and science. 

Notable recent articles illustrating this policy were 
the personal stories of Gen. Funston and Aguinaldo; 
Stories of the West, by Qwen Wister; The Revolu- 
tionary story, “Joscelyn Potter’; articles of current 
municipal interest by Bishop Potter and Bird S. Coler; 
Stories of American Life by Charles Major, Maximilian 
Foster, Eleanor Hoyt, Booth Torkington, Mary E. Wilkins. 

There have been, and will be, constant character 
studies of famous men and women, in whom the public 
is interested; popular articles on mew science and 
invention. 

The fiction will continue to be the livest and brightest 
to be found in any magazine, and humor of a light 
character will be constantly present. 

EVERYBODY’S MAGAZINE PROMISES TO GIVE ITS 
READERS, EACH MONTH, INTERESTING, VITAL, LIVE AND 
WELL WRITTEN STORIES OR ARTICLES WITH FINEST 
ILLUSTRATIONS THAT CAN BE PURCHASED FROM 
ARTISTS USING EITHER THE BRUSH OR THE CAMERA. 


EVERYBODY’S MAGAZINE, NEW YORK. 


PUBLISHER’S ANNOUNCEMENTS. 


ONE CEN | WEEK 
; : 9. Si, os 
puBLic For Ten Weeks’ Subscription 
A) FF PUBLIC OPINION is now an indispensable 32- 
EREDERKR. page weeKly magazine, comprising in its 52 issues 
a grand total of over 1700 pages of reading mat- 
ter, and over 1OO0 illustrations, including repro- 
ductions of the cleverest current cartoons. Its 
readers, independent of other periodicals, are fully 
abreast of the times, sufficiently well posted to dis- 
cuss with intelligence all sides of every question 


of the hour, whether political, social, religious, 
educational, scientific, financial, literary, or artistic. 


PUBLIC OPINION’S field is as wide as the range 
of human interests. It is read by more represent- 
ative people than any other weeKly magazine. In 
addition to its own editors, its staff comprises the 
editors of the 3OOO dailies, weeKlies, and month- | 
lies required to produce one weekly issue of 


PUBLIC OPINION. oa oO oD oa o 


THIS SPECIAL INTRODUCTORY OFFER gives you ten numbers, 
about 350 pages (regular price, $1.00), for the price of one issue (ten cents)—the cost 
of postage. Send at once your name, address, and ten cents (coin or stamps) to 


PUBLIC OPINION, 42 WAVERLEY PLACE, NEW YORK CITY. 


Ghe Sign of 
mem Good Printing 


PRINTING & 
ENGRAVING 


FRANK LESLIE’S 
POPULAR MONTHLY 


10 CENTS. $1.00 A YEAR. 
THE MAGAZINE OF THE NEW CENTURY. 


Justly termed: *‘ The most popular household magazine, 


Our specialty is fine 
catalogue, booklet and 
book work. We have a 
perfectly equipped plant 
for the most rapid and mechanically 


and one of the best illustrated periodicals in America.” 
Among the contributors who have made Leslie’s famous are: 


Wm. Dean Howells. ** Josiah Allen’s Wife.” 
Joel Chandler Harris. F. Hopkinson Smith. 


Ruth McEnery Stuart. Frank L. Stanton. 
Frank R. Stockton, Gen. Nelson A. Miles. 
Bret Harte. Sec. of the Navy Long. 


Mary E. Wilkins. 

Will Carleton. 

A. Conan Doyle. 

Rey. Dr, Henry van Dyke, 
Stephen Crane. 

S. R. Crockett. 


Send for illustrated prospectus, free. 
FRANK LESLIE PUBLISHING HOUSE, 
NEW YORK. : 


Gen. Wesley Merritt. . 

Sec. of the Treasury Gage. 
ary A. Livermore. 

Capt. Robert E. Lee. 

A. A. Quiller-Couch. 

Harriet-Prescott Spofford. 


By arrangement, we offer to our readers a year’s subscription 
to Lestiz’s MonTH_y and the “Journal of Applied Micros- 
copy,”’ for $1.30. Both publications can be sent to one ad- 
dress or to separate addresses. 


JOURNAL OF APPLIED Microscopy, Rochester, N.Y. - 


ii 


accurate printing. 

Technical books requiring illustrations 
where detail is to be reproduced with 
We 


the utmost fidelity are in our line. 
can also give you results in 


Photo Engraving 


that for detail, faithfulness to the original 

and artistic finish can not be excelled. 
Designing, illustrating and _photo- 

retouching for every purpose. 


Estimates cheerfully furnished. 


Central Printing € Engraving Co. 
Rochester, N. Y. 


MISCELLANEOUS ADVERTISEMENTS. 


“The Best is the Cheapest” 


Applies conspicuously in the 
matter of printing. Good print- 
ing PAYS—no other kind does. 
We aim at both accuracy and 


“e 


beauty, at a reasonable price. 


THE GENESEE PRESS 
THE POST EXPRESS PRINTING COMPANY 
ROCHESTER, N. Y. 


FILING BAND 


FOX AUTOMATIC 


PATENTED. 


The only practical, working device that 
can be used with equal satisfaction for filing 
letters, vouchers, etc., and tying of pack- 
ages of any and all sizes. Simple, strong, 
readily adapts itself to any use ; does not rot ; 
‘superior to rubber bands and less expensive. 
18in., $1.75 per gross. Used throughout the 
State House in Boston; by the Bell Tele- 
phone Co.; the Pullman Palace Car Co., etc. 


A postal will bring you sample and price list. 


IRVING P. FOX, 
3 Sudbury Building, BOSTON, MASS. 


fil 


INTERESTING 
HORTICULTURAL 


FACTS 


FortHe Nature Lower or 
Garden Owner 


Concise, crisp, entertaining articles of 
interest to every garden owner, every 
lover of horticulture or nature—Meehans’ 
Monthly is full of them. Not too techni- 
cal, not dull; but bright, valuable, prac- 
tical and instructive to the amateur as 
well as the expert. 

Well edited and finely illustrated. It 
tells how to secure prettier and more 
attractive grounds, gives principles mak- 
ing success certain in landscape or horti- 
cultural work. All subjects are treated in 
a masterly manner, and in a fascinating 
style well calculated to create a greater 
love for nature and her beauties. It is 
full of flower lore. 

The Magnificent of a native flower or fern 


given in each issue, and the 
Colored Plate... accompanying descriptive 
———————— chapter, is a special feature 
alone well worth the subscription price of 
$2.00 per year. Send $1.00 for six months’ trial, ' 
or 20c. for specimen copy. No free samples. 
If you are interested in hardy trees or 
lants, send 10c. for pretty book full of help- 
ul hints and useful suggestions. It’s free 
_with every subscription. 


THOMAS MEEHAN & SONS, Publishers 


Germantown, Philadelphia, Pa. 


MICRO-OBJECTS. 


BARGAINS IN 


MICRO-OBJECTS 


Any Object listed below, 25 cents. 


HESE objects have accumulated in our stock from time to time, 
and not being listed in our regular catalogue we offer them at this 


low figure to close them out. 


but in all the objects are intact, and in most cases the specimens 


Some have slight damage to appearance, 


are 


such as usually sell from 60c. to $1.50. 


Send duplicate order as, there being only one of a kind in many cases, some of 


those desired may be sold. 


Cash should accompany order for these slides. 


Navicula Rhomboides, fresh water, from Ham- 
monton, N. J. 

Diatoms, Marblehead. \ 

Leaf of Deutzia. 

Pelagic Diatoms from North Sea (2), Moeller. 

Pelagic Diatoms from Behring Sea (2), Moeller. 

Diatoms in Dredgings from Marnham. 

Pelagic Diatoms from South Sea. 

Chondro Sarcoma Shoulder (3). 

Kidney of Ground Hog (3). 

Pollen of Pinus, Moeller. 

Sequoia gigantea. 

Phosphate of Magnesia. 

Epidermis, Helonias bullata. 

Petiole of Gastronia palmata. 

Spiral Vessels, Plantain. 

Fibers of Cork Tree, Natal or Australia. 

Buda pesth (2). 

Begonia, Trans. sec. Petiole at base of leaf. 

Abutilon pedunculare. 

Seed of Paulonnia imperialis. 

Diatoms of Toomebridge, Ireland, Moeller. 

Cysticercus cellulose, Moeller. 

Laminaria, Tr. sec. (2). 

Tr. sec. leaf of Pinus. 

Sarracenia variolaris. Double stained. 

Diatoms from Loch Kinnard, Scotland, site 

Spleen, calcareous cicatrix. 

Ovary of Ficus. 

Petiole of Palm. 

Plant Hairs, Lepicystis sepueta. 

Trans. sec. Ash, F. americana. 

Red Rust on Wheat. 

Kalium chloratum. 

Tr. sec. Leaf of Hoya carnosa. 

Stem of Sequoia. 

Stellate hairs on leaf of Shepherdia canadensis. 

Enchondroma of Clavicle. 

Starch of Potato. 

Tr. sec. Stem Mimosaeupulina (Sensitive Plant). 


Leaf of Croton. 

Kidney and Supra Renal Capsule of a Rat. 

Hornbeam Stem, Carpinus americana. 

Scales on Leaf of Chenapodium album. 

Uterus of Heifer, stained. 

Pollens grains, Hibiscus moschentos. 

Wheat Smut. 

Arrow-root, Orientale. 

Canada Thistle, Cirsium arvense. 

Banana, Musa sapientum, spiral fiber of fruit 
stalk. 

Epithelial cells, lip of child. 

Leaf of Myrica cerifera. 


_ Inorganic Salts. 


Armoracia rusticana, spirals, Petiole Tr. and Lg. 
sects. 

Spore Cases of Fern. 

Uterus of Heifer. 

Testicle of Dog. 

Blood of Sheep. 

Rat’s Penis. 

Arachnoidiscus, Puget Sound. 

Human Fibrous Tissue. 

Cork. 

Trifolium pratense, Tr. sec. of Petiole. 

Long sec. Impatiens fulva. 

Leaf of Peach. 

Arsenic, sublimed. 

Scales of Macrotoma. 

Ovary of Podophyllum. 

Colon of Cat. 

Tr. sect. of Stipe. 

Arrow-root Starch. 

Chestnut Starch. 

Flower Stem of Orchid. 

Hair of Death’s Head Moth. 

Oesophagus of Cat. 

Scalariform Vessels. 

Leaf of Hedeoma pulegioides. 

Pollen Oenothera. 


MICRO-OBJECTS: 


Enteromorpha intestinalis. 

Leaf of Hippophe rheumoides. 

Peronospora infestans in section of Potato. 

Sect. base of Leaf of Sparganum ramosum. 

Stomach Passire Congestion of mucous mem- 
brane. 

Bacillus anthracis in Kidney. 

Elytron of Cicindela. 

Fibers, Lace Bark, Jamaica, West Indies. 

Palate of Litorina. 

Lung, Croupous Pneumonia. 

Cladophora, stained. 

Hairs from Petal of Delphinium. 

Tr. sec. Stem of Carex. 

Diatoms from Brazil, Moeller. 

Diatoms from Kiel, Moeller. 

Antennularia, Moeller. 

Starch, False Sago, Moeller. 

Section of Bean, Moeller. 

Spores of Equisetum, Moeller. 

Intestine of Man, injected, Moeller. 

Navicula lirina, Bourgogne. 

Radular membrane of Lingula, Moeller. 

Foot of Barnacle (Lepas), Moeller. 

Diatoms from Wedal, Moeller. 

Diatoms from Honduras, Moeller. 

Diatoms from St. Vincent, Moeller. 

Sago Starch, Moeller. 

Diatoms from Peru Guano, Moeller. 

Diatoms in Turf from Hammerfest, Moeller. 

Membranipora membranacea. 

Spiral Vessels from Rheum. 

Roe-horns. 

Ailanthus Sections, Moeller. 

Nitzschia epithalmoides and Amphiphora latis- 
triata. 

Acrocladia trigonaria, Moeller. 

Cladophora refracta (Helgoland), Moeller. 

Sacidium lignarium Spores. 

Section of Pine. 

Taxodium distichum section, Moeller. 

Growing Tip of Root, Moeller. 

Phyllactinia guttata spores, Moeller. 

Section of Cornus, showing lenticles. 

Section of Cornus, showing cork layer. 

Aristolochia sipho. 

Epithelioma Cervix Uteri. 

Epithelioma of the Glans Penis. 

Myenia glacilis. 

Lycopodium spores. 

Navicula nobilis. 

Fossil Wood section. 

Tugadalis sections. 

Stamens of Vaccinium. 

Scales of Epinephele. 

Microsphaeria extensa. 

Phylloxera vastatrix. 

Section of Douglas Spruce. 

Carbarea section, Moeller. 

Lung of a Toad, sect. inj., Moeller. 

Lingual Ribbon, Littorina, Moeller. 

Tascarinda ovalifolia sections, Moeller. 

Sideroxylon cinereum section, Moeller. 

Sieve Tissue of Hypatia, Moeller. 

Starch in Cells of Potato, Moeller. 

Cucumaria hyndmanii plates, Moeller. 

Amphora laevis (Helgoland). 

Liver of Toad, injected. 

Tr. sec. Thorax of Mouse. 


Nailer’s Consumption sec. of Lung. 
Milk Vessels in Euphorbia, Moeller. 
Castor Bean, Tr. sec. 

Chara in Fruit. . 

Cork Cambium in Tr. sec. 

Tr. sec. of Stem of Ailanthus glandulosus. 
Tr. sec. of Agaric sp., showing spores. 
Rhizopus nigricans. 

Lg. sec. of Young Sunflower. 

Section showing lenticels. 

Fucus vesiculosus, Tr. sec. 

Tr. sec. Ovary of Erythronium. 

Ovary of Calycanthus, Tr. sec. 

Vitis Ovaries. 

Tr. sec. of Ovary of Sanguinaria. 

Tr. sec. of Ovary of Hibiscus. 

Tr. sec. of Ovary of Cucumis. 
Arisaema triphyllum, Tr. sec. stem. 
Ricinus communis, Tr. sec. of hypocotyl. 
Starch and Aleurone in sec. of Pea. 
Lycopodium, Tr. sec. of root. 

_Bacillus prodigiosus. 

“Tr. sec. of Acorus calamus. 

Tr. sec. of Stem of Echinocystis lobata. 
Volvox globatum. 

Robina pseudacacia, Tr. sec. 

Tr. sec. of Scilla leaves. 


Tradescantia virginica, Tr. sec. leaf and stem. 


Lg. sec. of Dodecatheon meadia. 
Ovary of Dodecatheon, Lg. sec. 
Ovary of Ranunculus. 

Tr. sec. of Ovary of Podophyllum. 
Tr. sec. of Ovary of Tradescantia. 
Lg. sec. of Ovary of Tradescantia. 
Dahlia Tuber, showing cryst. 
Ovary of Amaryllis. 

Corn Smut. 

Ascarum Tr. sec. of Ovary. 
Protococcus viridis. 

Foreleg of Dytiscus Beetle. 

Skin of Synapta (spicules in situ). 
Neuro fibroma. 

Adeno carcinoma. 

Adenoma Glandular. 

Hard Chancre Penis. 

Chondro Sarcoma Femur. 
Medullated Neuroma of Face. 
Interstitial Nephritis. 

Spleen amyloid. 

Emphysema. 

Cerebellum of Rabbit. 

Spinal Cord of Dog. 

Bacillus Anthrax, Kidney of Guinea Pig. 
Bacillus Anthrax, Spleen of Guinea Pig. 
Diatoms, Edible Earth from Java. 
Spinal Cord Sclerosis. 
Odontophore of Garden Snail, Moeller. 
Bugula flagellata, Moeller. 
Lithium Carbonate. 

Bacillus tetanus (lock-jaw). 

White Yeast. 

Emmerich’s Bacillus Culture. 
Micrococcus trachoma. 

Bacillus Ribbert. 

Bacillus of Texas Fever. 

Acute follicular enteritis. 
Cerebrum Atrophy. 

Testicle Acute Miliary Tuberculosis. 
Spinal Cord Myelitis. 


BAUSCH & LOMB OPTICAL CO., ROCHESTER, N. Y. 
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PUBLISHERS’ ANNOUNCEMENTS. 


‘The 
American Naturalist 


SPECIAL OFFER 


LL new subscribers to the volume for 1900, 
paying the full subscription price of $4.00 a 
year in: advance, may obtain the back 

volumes for the years 1892, 1893, 1894,* 1895, 1896, 
and 1897, upon the following terms: any single 
volume will be sent upon payment of $2.00 ; any two 
volumes for $3.50 ; any three volumes for $4.00 ; any 
four volumes for $4.50; and five or six volumes for 
$1.00 each, in addition to the regular subscription. 
This offer holds good until the stock of back volumes 
is exhausted. Volumes for 1898 and 1899, $4.00 each. 


*We cannot supply numbers for April and June, 1894, 


GINN & COMPANY, PUBLISHERS 


— 9-13 TREMONT PLACE, BOSTON. 
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b i most important work of Mr. Seton-Thompson 


PUBLISHERS’ ANNOUNCEMENTS. 


‘' - AN ASSURED SUCCESS. 


ARWICK 


OF THE KNOBS 


By JOHN URI LLOYD, the Well Known Chemist. 


Author of *‘ Stringtown on the Pike,’’ etc. 


12mo, Cloth, Illustrated, $1.50. 


4 ARWICK OF THE KNOBS ” is a power- 
ful tale of “ Stringtown,” (Boone) County, 
Kentucky. The action takes place during the Civil 
War, when the Kentucky Knobs were on the border 
line between the contending factions and the people 
were divided in their allegiance. The great Con- 
federate leader Morgan figures prominently in the 
story, and the author gives a very stirring account 
of some of his daring raids. The book is a vivid 
picture of a time full of dramatic incidents, and 
records in graphic terms much which _ history 
ignores. , 
FOR SALE EVERYWHERE. 


DODD, MEAD & COMPANY, Publishers, 
5th Ave. and 35th St., New York City. 


LiVesS of the 
Hunted. 


By ERNEST SETON-THOMPSON. 


Illustrated by more than Two Hundred Drawings .by 
Mr. Seton-Thompson, 


since his “ WILD ANIMALS I HAVE KNown,” 
fully equalling that most popular book in size, and 
resembling it closely in character, solidity, illustra- 
tion, and general worth. It contains a true account 
of the doings of six quadrupeds and three birds, 
and includes all the animal stories Mr. Seton- 
Thompson has written since his last book, together 


with several that have never appeared in serial form. — 


It is more fully and richly illustrated than any 
previous book with his own inimitable drawings, of 
which there are more than two hundred. 


$1.75 Net. 


CHARLES SCRIBNER’S SONS, 
NEW YORK. 


$3.00 A YEAR. 
Current 
Literature 
gives every month, in the most enter- 
taining form, the CREAM OF THE 
BEST that has been published. _ 

You haven’t time to read—perhaps 
you haven’t the money to buy—more 
than two or three magazines (to say 
nothing of the weeklies and the great 
journals of the world): Why not get 


the best from them all, selected and 
edited for you, by reading 


CURRENT LITERATURE ?P 


25 CENTS A COPY. 


If you would like to know about the very 
latest, book, what it has to say, who its author 
may be; 


If you would like to read the very best poetry 
of the day—grave, gay, and in dialect ; 


If Biches interested in Roky ane Paris 
tion, in Sport, in strange thi about Anima 
and Bird Wife, in Garden, Field, and the Forest, 
in the wonders of Natural History, in the new 
discoveries in Medicine and Modern Science ; 


If you like a touch of Wit and Humor; if you 
love Children and like their odd sayings; 


If you wish ‘to follow the Affairs of the 
Nation, the changes of Religious Thought, or 
read the comments of our great editors on the 
Topics of the Times; 


You will find all these and many more things 
elaborately treated in the largest and most 
interesting magazine called 


CURRENT LITERATURE. 


** No magazine published on either side of the Atlantic 
gives at the same time a larger quantity, better quality and 
more interesting reading matter, and it should be in every 
American home.”—S?, Louis Globe-Democrat. 


On all news stands, 25 cents a copy. Subscription 
oS $3.00 a year. Sample copies, 10 cents each. None 
ree. i 


The Current Literature Publishing Co. 


(55 Liberty St.) | New York. 


Bryant Building, 
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PUBLISHER’S ANNOUNCEMENTS. 


. 


on standard Scientific and Literary publica- 
tions are offered in clubs with Journal of 
Applied Microscopy and Laboratory Methods. 


LOW SUBSCRIPTION RATES 


You will be ordering several periodicals for the coming 
year. Why not save time and money by sending 
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The Botanical Laboratory and the Botanical Garden of the 
Tokyo Imperial University, Japan. 


The Botanical Laboratory of the Tokyo Imperial University is located in the 
Botanical Garden, about three-quarters of a mile from the other university build- 
ings. It was removed from the university campus to its present site three years 
ago. The building is one story high, and consists of two parts which are 
connected by a covered alley-way.. 


Fic. 1.—Botanical Laboratory of the Tokyo Imperial University. Front view. 


The front part of the double building contains the herbarium, the library, 
laboratories, and rooms for a professor and three assistants. The second build- 
ing contains the museum and the lecture room. Here also are more laboratories 
and a professor’s room. In addition, here are found the dark room, the room 
for the physiological apparatus and chemical balance, the store room, and the 
room for the incubators, sterilizers, etc. Gas and water are conducted to all 
working rooms. 

The herbarium is well represented with Japanese flowering plants and ferns, 

(1477) 
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including tropical plants from the islands of Liu-Kiu and Formosa, besides some 
exotic species. The lower cryptogams, though constantly added to the collection, 
are yet far from complete. 

The library contains the leading English, German, French, and Italian 
botanical journals. The museum contains both dried and alcoholic specimens 
of plants for morphological, ecological, and pathological purposes. Some 
tropical fruits and seeds from Java and Formosa are also found here. 

The laboratory is quite well equipped with apparatus and literature for 
research work in plant physiology. Various important contributions have been 
made here along this line during the last few years. 

A good microtome, Zeiss’ microscopes with oil-immersion objectives, afford 
facility in the study of cytology and embryology. Some good work has also 
been done along these lines. Among them Mr. Hirase’s well known studies on 
Ginkgo should especially be mentioned. 

The specimens and literature give facility for the study of systematic botany 
also. The systematic studies of tropical and subtropical plants from the islands 


Fic. 2.—Botanical Laboratory of the Tokyo Imperial University. 
End view. 


of Liu-Kiu and Formosa, and monographic investigations on some difficult 
phanerogamic group, e. g., Bambusacee, are the present features along this line 
in the laboratory. 
The apparatus for the study of bacteriology and fermentation is also well 
provided. | 
The following lectures and laboratory work are given in this laboratory for 
undergraduates : | | ) 
a. Lectures. 
1. General botany (morphology and physiology). Three hours a week 
throughout the year. | 
2. Systematic botany. “Three hours a week throughout the year. 
3. Advanced plant’ physiology. One hour a week during the first term. 
6. Laboratory work. 
1. Classification, morphology, histology, and embryology. Twelve hours 
weekly throughout the year. 
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2. Morphology and histology. Six hours weekly, especially for geology 
students. 
3. Plant physiology. Twelve hours weekly throughout the year. 
4. Research work. | 
There are now six graduates and about fifteen undérgraduates studying in 
this laboratory. It should be noticed here in this connection, that nearly all of 
the studies in the university are required, and students who specialize in botany 
are required to study zodlogy, including histology and embryology, geology, 
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Fic. 3.—Plan of the building of the Botanical Laboratory of the Tokyo Imperial University. 


paleontology, mineralogy, physiology, physiological chemistry and bacteriology, 
besides the above mentioned courses in botany. Only students of botany, 
zoology, and geology come to this laboratory to study. Students of forestry and 
agriculture pursue their botanical studies at the botanical laboratory in the 
agricultural college of the university. 

The following is the present instructing staff of the botanical laboratory: 

Prof. J. Matsumura, professor of botany and the director of the botanical 
garden. (Systematic botany.) 

Prof. M. Miyoshi, professor of botany. (Plant physiology.) 
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Mr. K. Fujii, assistant. (In charge of morphology and embryology.) 

Mr. T. Makino, assistant. (Systematic botany.) | 

Mr. S. Matsuda, assistant. (Systematic botany.) 

Mr. Y. Yabe, assistant, and secretary of the botanical garden. 

The Botanical Garden is the great source of living materials for study. It 
was established in 1681, and was long renowned as the “ O Yaku En” (garden 


Fic. 4—Greenhouse in the Botanical Garden. 


of medicinal plants). The area occupied by the garden is more than five acres. 
The plants are placed in rows according to the natural order, each with labels 
having Latin and common names. In one quarter of the garden medicinal 
plants are planted in groups. In the greenhouse the tropical plants from various 
parts of the world are quite well represented. 


Fic. 5.—Cherry trees (Prunus pseudo-cerasus) in blossom in the Botanical Garden. 


A row of large cherry trees (Prunus pseudo-cerasus) with large pink blossoms 
is a very beautiful sight at the flowering time in April. A few large Ginkgo 
trees (Ginkgo biloba) and several hundred tall bamboos would be a new sight to 
the Western traveler. 

In a part of the Botanical Garden we have a genuine Japanese garden with a 
pond. In the pond, lotus (Welumbo nucifera), water-lilies (Vymphea odorata, 
etc.), and several other water plants are growing. It is also a good collecting 
place for fresh water alge and planktons. The climbing wistaria (Wéstaria 


: 
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chinensis), from which hang purple branches of flowers in May, and plumb trees 
(Prunus mume), renowned for their sweet fragrance of flowers, are found in 
other corners of the garden. 

A large cycas tree (Cycas revoluta), several yuccas (Yucca filamentosa, Y. 
gloriosa, Y. aloifolia), Japanese palms (Zrachycarpus excelsa, 7. fortune), planted 
in front of the Botanical Laboratory, give quite a tropical aspect to that corner. 


Fic. 6.—The lotus (elumbo nucifera) in the pond of the 
Botanical Garden. 


Of these only cycas is protected from the cold in winter. Japanese banana trees 
(Musa basjoo), which bear no fruit, are planted in groups in one corner of the 
garden. The plant dies in winter, with the exception of the lower parts of the 
stem and the root, from which new shoots come out in the spring. 

Cornell University. KricH! MIYAKE. 


The Course of Study in Invertebrate Zoology in the Marine 
Biological Laboratory at Wood’s Holl. 


Fic. 1.—Marine Biological Laboratory at Wood’s Holl. 
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The laboratory in which the course of study in invertebrate zoology is given 
at Wood’s Holl is a large room, twenty-eight by fifty-six feet, on the first floor 
of the south wing of the main building of the Marine Biological Laboratory. The 
room receives light from the north, west and south sides through eighteen large 
windows. Directly in front of each window is placed a laboratory table which 
is arranged to accommodate two students. On the middle of each table is a two 
shelved rack on which the student finds, in easy reach, a set of the reagents and 
apparatus he will need for the work of the course. A good arrangement of the 
reagents and apparatus on the shelves is that given below in the table: 
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One finger bowl, 2 large white dishes, 1 paraffin bottomed tray, 2 pipettes, 
and a lamp. 

The east end of the room has no windows, but is furnished with a blackboard 
and a chart rack. In addition to blackboard sketches, a set of Leuckart charts 
were used in illustrating the lectures of the course. In front of the black- 
board, a lecture table and several benches are placed. ‘The laboratory is pro- 
vided with running water, both salt and fresh, and in the middle of the room 
there are a number of large aquaria. When practical, these aquaria were sup- 
plied with the animals being studied, thus giving the student the opportunity 
of seeing the living animal under more or less normal conditions. Considerable 
stress was laid on this part of the work and twice each week excursions were 
made to various localities for the purpose of seeing the animals at home. On 
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some of these excursions digging and shallow water collecting was the object. 
In others, dredges were used in deeper water. On one afternoon the class 
accepted the invitation from Dr. H. M. Smith of the U. S. Fish Commission, to 
go on a dredging trip on the Steamer ‘“‘ Fish Hawk” and had the privilege of 
seeing how dredging is done by means of the most efficient and up-to-date 
apparatus. 

The course of study covered six weeks, beginning July 3d, and ending 
August 13th. It consisted in both lectures and laboratory work. The lectures, 
which were given daily, from 9 to 10 a. m., by the instructors, had for their subject 
matter the natural history, classification, anatomy and development of the ani- 
mals or groups of animals to be studied in the laboratory during the day. The 
instructor who gave the morning lecture had charge of the laboratory work 
which followed. In this he was assisted by two other instructors. He had 


Fic. 2.—General Laboratory. 


selected the forms for study and was responsible for their collection and prep- 
aration for the students. He had, with a few exceptions, prepared the labora- 
tory outlines which were used by the students in their studies and dissections. 
For a few forms Bumpus” “ Invertebrate Zoology ” was used. 

In addition to these elementary lectures by the instructors it was intended 
that each day’s work should close with a lecture by an investigator of the group 
being studied on some subject in which he is interested relating to the group. 
This plan was given up for two reasons, the investigators were either not at 
Wood’s Holl or were unwilling to lecture, and at 4 o’clock the greater part of 
the students wanted to go bathing. Those lectures which had been promised, 
before the course began, were given—the three by Professor C. O. Whitman 
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on ‘“‘ Metameric Segmentation,” at the originally planned hour, 4 p. m., but the 
three lectures by Dr. G. N. Calkins on the “ Protozoa ” and three by Prof. G. H. 
Parker on the ‘“ Sense Organs of the Crustacea ” were given in the evening at 
the general lecture hall. 

The laboratory work of the day was divided into two periods of two hours 
each, the first from 10 a. m. to 12 m., the second from 2 to 4 p. m. During 
these periods it was the duty of three instructors to be in the laboratory for the 
purpose of distributing material to the students and to answer such questions as 
they might be asked concerning the work of the day. Besides these regular 
working hours the laboratory was open at all times to the students and many of 
them took the opportunity to carry further the work begun in the course or to 
work along lines in which they were especially interested. The work in the lab- 
oratory consisted chiefly in gross dissections and microscopical studies but some 
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work was given in killing, staining and mounting small animals and in mounting 
and interpreting serial sections. Each student furnished his own dissecting 
instruments, drawing materials and microscope. In many cases the micro- 
scopes were owned by the students, but in others they were rented for the course 
from the Bausch & Lomb agency. For a rental of five dollars a student was 
provided with a B.B. stand furnished with an Abbe Condenser, two eyepieces 
and two objectives. 

‘Students were advised to make accurate drawings of what they saw, and in 
case the work was to be substituted in their college course such drawings were 
required. 

The table which follows will give a better idea of the actual work done in 
the course and the manner of conducting it, than could be gotten from a lengthy 
description. 
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Outline of work for the summer session of the Marine Biological Laboratory at Wood’s Holl. 
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Of the thirty-one students who attended the course, this year about one-half 
were teachers. ‘The other half was made up of students who were either making 
credits in their regular college work or who were preparing for a course in med- 
icine. One practicing physician took the course. A few who took the work 
had come to Wood’s Holl for the Nature course which was not given this year. 

After the work of the day the instructors met for a short time in the 
director’s room and went over the work next to be given. Difficult points were 
demonstrated by the instructor who would be in charge of the work and methods 
of presenting the subject were discussed. 

Formerly, at the time each group was being taken up, an investigator, espec- 
ially interested in the group but not otherwise interested in the course, has been 
invited to lecture on his specialty before the class. The duty of the instructors 
was only to assist in the laboratory work, while the director in charge of the 
course was responsible for the selection of the types to be studied and for the 
manner in which each group was presented to the students. While this method 
may be the theoretically ideal way of introducing students to the study of zodl- 
ogy it is lacking in practice in some important respects ; it is not always possi- 
ble to get investigators of certain groups of animals to lecture at the time the 
lectures are needed, and often the work goes on without lectures. Investigators, 
not knowing the students to whom they are lecturing, nor the work they have 
done, often fail to present their subjects in the best manner possible. It was to 
ensure a coordination between lectures and laboratory work, and lectures adapted 
to beginning students, that the director this year, Dr. G. A. Drew, not only asked 
each instructor to give the lectures on certain groups but to take charge of the 
laboratory work on the same. 

The success of the plan was to be seen in the active interest of the students 
in their work which continued throughout the course. Very little cutting was 
done and on the last day re of the thirty-one students who began the 
course reported for work. CASWELL GRAVE. 
Johns Hopkins University. 


Botany at the Biological Laboratory at Wood’s Holl. 


BOTANICAL STAFF. 


BRADLEY Moore Davis, Instructor in Botany, University of Chicago. 
GEORGE T. Moore, Instructor in Botany, Dartmouth College. 
RODNEY H. TRUE, Lecturer at Harvard University. 
CHARLES H. SHAw, Professor of Botany, The Temple College. 
ANSTRUTHER A. LAWSON, Fellow in Botany, University of Chicago. 
LILLIAN G. MACRAE, Curator and Collector in Botany. 


Developments, such as have in recent years taken place at Wood’s Holl in 
physiology and in botany, afford illustrations of the all-embracing love of knowl- 
edge so characteristic of this unique station by the sea, the Mecca of American 
biology. More than ever, during the past season, botany has made itself felt as 
a live and considerable part of the laboratory. The building was full to the 
last table. On the upper floor were assembled the workers in cryptogamic botany 
under Dr. Davis and Dr. Moore. These were divided into three groups, those 


and Laboratory Methods. 1487 


devoting the whole session to the algz, those working throughout on the fungi, 
and those who divided the time between the two classes. 

The wetness of the season brought on an abundant supply of fungi; twenty- 
six species of myxomycetes alone werefound. Expeditions near and far brought 
to the laboratory tanks, also, the usual rich assortment of alge. 

The lower floor was occupied by two classes—in physiology and in ecology, 
respectively. The former reached a circle much larger than the class, many 
zoologists and other workers attending the lectures. The ecology people spent 
much of their time in the field, and made the beginning of an ecological survey 
of the vicinity. At the close of the term many members joined in a botanizing 
party to the White Mountains. | 

Year by year the work in botany will take new steps forward, and seeking 
ever to turn the students in the direction of research, it may well do its share 
in upholding the Marine Laboratory ideal of productive scholarship. 

Temple College, Philadelphia, Pa. C. H. SHaw. 


LABORATORY PHOTOGRAPHY. 
Devoted to methods and apparatus for converting an object into an illustration. 
THE ORTOL DEVELOPER. 
It may be of some interest to the readers of the JouRNAL who are interested 
in laboratory photography to be put in touch with one of the best all around 
developers. 


Fic. 1.—Viscera of Frog. 
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After using the various developers put on the market, with various degrees of 
success, I have at last struck upon one which fulfills all of my requirements. 
This salt goes by the name of Ortol, and is purchased in sealed tubes with an 
accompanying cartridge of the required amount of soda. The contents of each 
are dissolved in 20 oz. of water and kept in separate bottles. 

Various grades of intensity may be gotten by regulating the strength of the 
solution and by the use of more or less soda as occasion requires. In Fig.1 the 
development was carried slightly too far, but shows great contrast and clearness. 
In the second illustration we have a transverse section of the human sciatic nerve 
developed for detail rather than contrast. 


Fic. 2.—Transverse section of human sciatic nerve. 


The following proportions may be varied somewhat according to exposure, 
but I have found them to answer for all purposes by using more or less bromide: 
For negatives : 


Ortol, - -  - + 2 parts stock solution, 
Soda, + e y: 9 66 66 73 
WURIOE ee ne tis 

For lantern slides : 
Ortol, - - -  - 2 parts stock solution, 
Soda, Ee a AOE es a 
Warer o-oo ee ee See 

For bromide papers : 
Ortol, - - -  - 1 part stock solution, 
Soda, = Bs = at 1 66 73 73 
Wier, i Shee 8 parts. 


I do not believe any definite rule can be set down as to just how much 
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bromide shall be used, this being regulated by the judgment and experience of 
the operator. I have found it very convenient to use none at all in some cases, 
and again in others to stop the developer back so that an image will not appear 
in less than six or eight minutes. 

When working for extreme contrast, as in reproducing book illustrations, 
mechanical diagrams, etc., a plate sensitized specially for this purpose is abso- 
lutely necessary. Such a plate is manufactured by the G. Cramer Dry Plate Co. 
of St. Louis, and may be obtained of any dealer in photo supplies. They are 
rather slow in their action and must be given a longer exposure than ordinary. 

For development, the solution must be as strong as possible and well stopped 
back. I usually make up the developing solution in 200 c. c. quantities, “‘ enough 
to conveniently fill a 5x7 tray,” after the following formula : 

Ortol, - - - 75 c. c. stock solution, 
Soda, - - ot TOOee ‘a iy 
Bromide, 10 percent, sol., 25 c. c. 

After exposure, the plates should be brushed off and immersed in the 
developer, when the image will flash up rather quickly, and stand out in very 
strong contrast with the black background ; but do not remove until the entire 
plate is perfectly black, even when held up to the red light, then pass it into acid 
fixing bath. The black background will be found to be perfectly opaque, even 
if held up to the sun, while the lines will stand out perfectly transparent. 

Should any of my readers start using Ortol, I feel fully satisfied that it will 
be some time before they change again. R. P. WoopForp. 


Contributions to Our Knowledge of Color in Photo- 
micrography.* 

One of the most perplexing and as yet unsolved problems of Photo-micro- 
graphy is that of color values, i. e., how to reproduce natural colors by 
means of the sensitive plate. Of the plates now in use, the orthochromatic ap- 
proaches most nearly the ideal color plate; yet this is not perfectly satisfactory, 
as it does not give sufficient contrast. 

The investigations which form the basis of this article were undertaken to 
determine the relative merit of various photographic plates. The apparatus, as 
illustrated in Fig. 1, consists of a direct vision spectroscope so mounted in the 
front board of an ordinary camera (with lenses removed) that the spectrum, 
when projected on the plate, will come in the center horizontally and at the top 
of the plate. The back of the camera is constructed in such manner as to allow 
of its being moved in the vertical plane, thus making it possible for one to make 
four exposures on the same plate, and by so doing to make an accurate com- 
parison between them. 

The plates examined may be grouped according to their degree of perfection 
as follows: | 

Group I—Characterized by a very high degree of sensitiveness a little above 


* F, L. Richardson. Journal of the Boston Society of Medical Sciences, 5: 460-464. 


1490 Journal of Applied Microscopy 


line D, falling off abruptly on either end, and only slightly sensitive to the 
greens and blues. | ) 
Group II—Characterized by ns distinct maxima—one a little above the 


Fig. 1. 


Apparatus for making age abe i ap A. Spectroscope. B. Back of camera, carrying screen and plate- 


holder. Supports upon which the back (B) may be moved. D. Shutter. 


E.- Color screen in color screen holder. 


D line, and the other in the blue-green. Between these two maxima the 

sensitiveness falls very considerably. 

; Group II1I—Characterized by 
having its maximum sensitiveness 
in the blue (as with ordinary 
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trum were the only feature to be considered in the selection of a plate for photo- 
micrographic work, a plate from Group V would be chosen, but the general 
working of the plate as well as the keeping qualities are factors that must be 
considered. For practical work and keeping qualities the author found the 
Cadett & Neal Special Slow Spectrum Plate of Group IV most satisfactory, and 
used it in the preparation of the spectrographs illustrated in Fig. 3. 


Electric arc. - - + 
Picnic acid. - - - 
Aurantia. - <> - Methylen Blue. 
Cresoidin.- - - - 
Congo Red. - - - 


Bosin. <2 3 33:5 


Carbol Fuchsin.  - Methyl Green. 


Hematoxylin. - - Picric acid. 


Methylen Blue. - - Picric acid. 


Green Glass.- - - Methylen Blue. 


Methyl Green. - - Carbol Fuchsin. 


Quinine Sulphate. - 


Fig. 3. 


Explanation to Plate.—This plate is a reproduction of spectrographic analyses of some of the common 
stains. The red end of the spectrum is on the left. The principal Fraunhofer’s lines are marked. 
The name of the stain is on the left, while on the right is the name of the proper screen to use to 
increase the photographic intensity. ‘To decrease the contrast use a screen of the same color as the 
stain. 


') The perfect photo-micrographic plate would give equal photographic in- 
tensity to all the colors of the visual spectrum, but since this degree of excellence 
has not been attained, the value of a given plate may be enhanced by the use of 
color screens, or ray filters, which serve to increase or decrease the photographic 
intensity of a color. The following are the laws upon which the use of color 
screens is based: 

First. ‘To increase the photographic intensity of a color, a screen of 
complementary color should be used. 

Second. ‘To decrease the photographic intensity of a color, a screen of the 
same color should be used. 

These laws hold good for all branches of photography, whether by trans- 
mitted or reflected light, and are not dependent upon the position of the screen, 
i. e., whether the screen is placed between the source of illumination and the 
object, between the object and the objective lens, or between the lens and the 
plate. 
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In determining the photographic complement of a color it is more accurate 
to make photographic analyses of stains and color screens than to make simple 
visual analyses. : 

The same plate and source of light must be used as in taking the photo- 
micrograph, because, as shown above, plates of different makes may differ 
greatly in their degree of sensitiveness to different parts of the spectrum, and it 
is a well recognized fact that different illuminating agents give different spectra. 
The object for which one should strive in the analyses of stains and color screens 
is to imitate as exactly as possible the conditions that will exist in the process of 
photo-micrography. The spectrographs illustrated in Fig. 3 were made with 
color screens in preference to cells of fluid, as the screens are much more con- 
venient than cells, and are quite as satisfactory. The color screens are made 
by soaking a cleared lantern slide in a solution of the desired stain until the 
gelatin is saturated, then rinsing and removing the surface liquid with a cotton 
pad. The screen is then dried and covered with a cover-glass as in mounting 
a lantern slide. The depth of color in these screens is dependent upon the 
degree of concentration of the staining solution rather than upon the length of 
time the plate is soaked. cows 1: 


Kresylechtviolett. 


In the Centralblatt fiir Bakteriologie, Vol. 27, Homberger describes a new 
method of staining the Gonococcus by which it may be distinguished from all 
other micro-organisms. The stain used for this purpose was Kresylechtviolett, a 
fluorescing color prepared by Leonhard. In dilutions of 1-10,000 the water 
solution of this stain colors the Gonococcus a reddish violet while other micro- 
organisms are either not stained at all or take a faint blue tinge. Homberger 
mentions further that mast-cells, amyloid, mucin and colloid are stained well with 
this dye and that it can also be used in Gram’s method. 

It was found on working with the stain in this laboratory that the water solu- 
tions precipitate on standing and lose their staining power. The alcoholic 
solutions did not precipitate, but satisfactory results could not be obtained with 
them. Since the reactions obtained with the stain were found by repeated exper- 
iment to be very characteristic, and as it promised to be a very valuable addition 
to diagnostic methods the present work was undertaken at the request of Dr. 
Warthin to find, if possible, a satisfactory method of using the stain, and to extend 
its application in pathological work. 

The stain used was prepared by Griibler. It is soluble in water and alcohol. 
After much experimental work the following method of preparation was found to 
be satisfactory in all respects, and to meet all requirements, and is the one used 
throughout this work : 

Preparation (Morse) : 

Five per cent. aqueous solution of Phenol, - 80 c. ¢. 
Ninety-five per cent. Ethyl Alcohol, - - - 20 c. c. 
Stain, - - - - - - - - 1 gm. 
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Mix the two solutions, then add the stain, stirring thoroughly. As soon as 
the stain is all dissolved, filter. This solution keeps well, gives all the staining 
reactions, and may be diluted to any degree with distilled water without causing 
precipitation. The above method of preparation must, however, be rigidly 
followed. : 

Tissue may be fixed in any way, but formalin, mercuric chloride, and Zenker’s 
give the best results in the order named. Paraffin or celloidin embedding may 
be used. Excellent results may be obtained by the combination pomiewetho’, 

Staining method (Morse) : 

. Stain 1-5 minutes, 
. Wash thoroughly in distilled water. 
. Blot with filter paper. 
. Anilin-Xylol (2:1). 
. Pure Xylol. 
. Balsam. 

This method is the best one for the reactions with the majority of patholog- 
ical substances. The variations of this method for certain specific reactions 
will be mentioned Lelow. Nearly all the tissues of the body and the important 
pathological conditions have been worked over with this stain. Its most impor- 
tant applications are as follows: 

For use as a simple nuclear stain it is best to stain only two minutes, then 
wash and differentiate in alcohol. A contrast stain is not necessary, as the deep 
violet color of .the nuclei is easily distinguished from the pale blue tint given to 
other structures. Eosin may, however, be used after the sections have been 
stained and differentiated in alcohol. 

Blood smears give the best results when fixed as for tri-acid staining. Heat 
fixation gives the best result. When stained for two minutes the red cells are a 
light yellowish green, the protoplasm of the leucocytes colorless, and the nuclei 
rose-pink. Blood-plates and basophile granules stain like the nuclei. The mala- 
rial plasmodium stains a dull pink, not as deep as the leucocyte nucleus, and is 
easily distinguished. In well fixed tissue sections blood stains similarly, but the 
basophile granules do not show. 

The nuclei of young connective tissue stain a light purple, while the intercel- 
lular substance takes a dull rose pink; in old connective tissue the nuclei stain a 
‘ deep violet or purple, while the intercellular substance does not stain at all or 
takes a very light violet. | 

Yellow elastic tissue stains a sky blue. It is best brought out by longer 
staining. 

Voluntary muscle stains a pale green with violet nuclei, the protoplasm of 
involuntary muscle a light purple to a light blue with nuclei of a darker shade. 

Nerve cells and axis cylinders stain purple, the nuclei violet, the granules of 
the cell body are very distinctly shown. Neuroglia stains a very light purple, or 
not at all. 

Fibrin stains a bluish purple, but this reaction is not distinctive. 

Hyalin in corpora fibrosa does not stain at all or takes faint blue tint. 

Colloid takes a deep indigo blue, which is very characteristic. 


oO or © De 
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Calcification takes a dirty, cold blue, which can be readily distinguished from 
colloid. 

Cartilage takes a reddish violet, which is very characteristic. 

Corpora amylacea also stain a reddish violet. 

The most valuable, reactions with this stain are those with mucin, amyloid, 
mast-cells, and the so-called cancer parasite. In staining for these the sections 
should be dehydrated in alcohol and cleared in turpentine. The excess of 
turpentine must be thoroughly blotted off before mounting in balsam, else the 
stain will run and the specimens become blotchy. 

The reaction with amyloid as brought out by the method given above is very 
striking and characteristic, and is particularly valuable in teaching work. The 
amyloid stains a ruby red, which is sharply contrasted with the clear blue nuclei 
and faint blue protoplasm of the living tissues. No other method brings out so 
well the presence and location of small quantities of amyloid. The stain appears 
also to give a permanent reaction; in the ten months in which this stain has been 
used in this laboratory no fading of properly prepared specimens has been 
observed, and trial specimens exposed daily to sunlight have retained their color 
for months. ‘The apparent permanency and clearness of this reaction, as well as 
the fact that the sections so treated can be preserved in balsam, gives this stain 
a high place over the anilin dyes usually employed for amyloid reactions. 

_ Mucin stains a bright rose pink, which is very characteristic and brings out 
the presence of mucin when the amounts are too small to be demonstrated by 
other methods. It also distinguishes mucin from pseudomucin, the latter either 
not staining at all or taking a very light blue tint. | 

The method is also a most excellent one for the staining of mast-cells. The 
best results are obtained by staining only ten seconds, washing thoroughly and 
differentiating in alcohol. The nucleus stains a light violet, the granules a 
fuchsin red. 

The so-called cancer parasite stains a rose pink, and may be seen as a point 
in the protoplasm of the cell or as a slightly larger mass surrounded by a clear 
zone containing radiating lines. A more advanced stage is seen as a reticular 
mass replacing more or less of the cell protoplasm, and, in some instances, con- 
tinuous with the mucin surrounding the cell nests. The resemblance to the 
reaction with mucin may be noticed in passing. 

The specific reaction with the Gonococcus has already been mentioned. This 
stain has, however, the further advantage in that the material may be stained in 
the hanging drop and the life of the cell not destroyed, so that the movements of 
the leucocyte containing the micro-organisms may be studied. 

From these investigations it seems that for ease of manipulation, wide appli- 
cation and specific staining reactions Kresylechtviolett holds a very high place 
among differential stains for diagnostic purposes, and that it is a most valuable 
addition to the resources of the teaching laboratory. 

Pathological Laboratory, University of Michigan. RaupH L. MORSE, 
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MICRO-CHEMICAL ANALYSIS. 


AVII. 
MAGNESIUM GROUP—SEPARATIONS. 


When engaged upon the examination of a complex mixture of unknown 
composition, the chemical behavior of all the elements and salts liable to be 
present must ever be borne in mind. It is seldom indeed that the analyst is 
called upon to make an analysis of a substance or mixture of absolutely unknown 
composition. The chief constituents are almost always known, or at least sus- 
pected; and there are also always good reasons why certain other substances 
cannot be present. He who would become a rapid worker must learn to reason 
by exclusion, but the beginner must realize that there is a vast difference 
between using one’s judgment and common sense, and hazarding a mere guess. 
Thus the choice of methods in micro-chemical work will depend as largely upon 
what substances are adsen¢ as upon what are present. | 

In all analytical work rapidity is to be striven for, but such rapidity must 
never be gained at the expense of accuracy. 

In order to better understand the chemistry of the separation methods of 
this group, it may be well to recall the most important of the chemical properties 
of the elements composing it, upon which our procedures will depend. 

The hydroxides of all the members of the group are insoluble in pure water. 

Glucinum hydroxide is insoluble in excess of ammonium hydroxide, but is 
soluble in ammonium carbonate, potassium hydroxide, and sodium hydroxide. 

Magnesium hydroxide is soluble in the presence of ammonium salts, 
especially ammonium chloride, but is insoluble in excess of the fixed alkalies. 

Zinc hydroxide behaves like that of glucinum toward fixed alkalies, but 
unlike glucinum, it is also soluble in ammonium hydroxide. 

Cadmium hydroxide is insoluble in excess of sodium or potassium hydroxides, 
but is soluble in ammonium hydroxide. | 

Magnesium is the only one of the group normally yielding a crystalline 
precipitate with secondary sodium phosphate in ammoniacal solution. 

Zinc and cadmium are readily precipitated by oxalic acid, glucinum with 
difficulty, and magnesium only when much acetic acid is present or the solution 
is excessively concentrated. In the case of glucinum, the double potassium 
-oxalate is less soluble than the normal oxalate. 

All four elements are precipitated by alkaline carbonates. 

The chlorides and oxides of zinc and cadmium can be easily volatilized. 


Zinc and Cadmium from Magnesium, etc., by sublimation. 


A. Place a small portion of the material on a nickel or platinum spatula,* 
moisten with nitric acid, evaporate gently, then ignite to convert into oxides, but 


* This Journal, III, p. 794, Fig. 6. 


1496 | — Journal of Applied Microscopy 


avoid their volatilization. Convert into chlorides by evaporating repeatedly 
with hydrochloric acid. When perfectly dry, the flame is moved nearer and 
nearer the substance and a glass slide bearing on its upper side a drop of 
water** is held directly over the substance being tested. If a sublimate results 
it may consist of ZnCl,, CdCl,, BiCl,, PbCl,, FeCl,, CuCl,, and perhaps 
HgCl,. Any arsenic, antimony and probably all the mercury which might have 
been present will have been driven off in the ignition of the nitrates to oxides. 

Dissolve the sublimate in a drop of water and test with ammonium mercuric 
sulphocyanate. In the event of the sublimate being complex, add water to 
remove the bismuth. Decant. Remove the lead by sulphuric acid. Add 
sodium hydroxide, cadmium and iron are precipitated and zinc passes into solu- 
tion. Dissolve the precipitate in dilute acid and test for cadmium. To the 
sodium hydroxide solution add ammonium carbonate and examine the prepara- 
tion for the double carbonate of zinc and sodium. 

When much coppér is present it is always best to first remove it by placing a 
drop of a solution of the substance on metallic iron, thus causing it to separate. 

&. The oxides of zinc and cadmium can be sublimed on charcoal before the 
blowpipe. Make a slight depression in the carbon, place in it a moderate quan- 
tity of the material, moisten with water and heat gently till dry, then strongly 
with the oxzdizing flame, holding the coal at an angle. Zinc oxide forms a coat- 
ing on the charcoal, yellow while hot, pure white when cold. Cadmium oxide 
yields a brown variegated coating. The film on the charcoal is removed by 
carefully scraping with the spatula, transferred to a slide, heated with dilute acid 
and the clear liquid drawn off from the residue of carbon. The solution is then 
tested for zinc and cadmium. 

In addition to zinc and cadmium, films on charcoal are given by antimony, 
tin, bismuth, lead, and rarely by arsenic and mercury. 


Removal of Phosphates. 


If phosphates are present in the substance to be tested, it is often necessary 
to first remove them before any reliable tests can be obtained for magnesium 
and glucinum. One of the simplest methods of procedure is as follows: 

Add strong nitric acid, then a few small strips of thin, pure tin foil or a little 
powdered tin. Boil until all the tin has been converted into the oxide and 
phosphate ; draw off or filter, and repeat the process until no test for phosphoric 
acid is obtained with ammonium molybdate. The solution is now evaporated to 
dryness, and if arsenates are also present, the residue is ignited to drive off any 
arsenous acid which may have resulted from any reducing action of the metallic 
tin. The residue is extracted with water acidified with nitric acid and tested as 
given below. 

The removal of phosphoric acid by metallic tin is simple, expeditious and 
satisfactory. Only a few cautions are necessary. The nitric acid must be 
strong acid, the size of the drop, and the amount of tin added must correspond 


** This Journal, III, pp. 857-858. 
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to the amount of phosphoric acid present ; that is, when there is a large amount 
the drop must be large, so as to permit of sufficient heating. It is better under 
such conditions to employ two operations to remove the phosphates rather than 
attempt it in a single one. A small test tube will generally prove more satisfac- 
tory than a slide or watch glass. 


GLUCINUM. 
A. Glucinum in Simple Substances. 


Add ammonium hydroxide and ammonium carbonate (see page 1328) in 
excess, glucinum hydroxide is dissolved (also U, Zn, Cd, and perhaps Mg). 
Decant or filter, and to the solution add ammonium chloride in moderate amount, 
- evaporate, and ignite gently until all ammonium salts are removed. The residue 
As dissolved in dilute sulphuric acid, a little sodium acetate and a trace of 
mercuric chloride added. The preparation is then tested for glucinum with 
potassium oxalate. Or, treat the residue with uranyl acetate and sodium acetate. 
In the latter case Mg, Zn, Cd must be absent. 

B. Glucinum from Magnesium. ' 

Add to the solution sodium hydroxide, warm, evaporate and take up with 
water. Magnesium hydroxide is precipitated, the glucinum passes into solution 
(also Zn and Al). 

_Wash the precipitate and treat it with ammonium chloride, the magnesium 
passes. into solution and is tested with sodium phosphate and ammonium 
hydroxide. 

The solution containing the glucinum is evaporated, extracted with hydro- 
chloric acid and tested with potassium oxalate. 


C. Glucinum in Complex Mixtures. 


Remove any copper, etc., by iron foil. 

Add ammonium hydroxide and hydrogen peroxide. Warm for a time, then 
evaporate. Repeat the treatment. Extract the residue with a solution of 
ammonium carbonate. Fe, Mn, Co, Al and part of the Mg should remain 
insoluble, while GJ, Zn, U, Mg will be dissolved. The solution is evaporated, 
ignited, dissolved in dilute acid and tested with potassium oxalate; or if much 
magnesium is present, separate with sodium hydroxide as in B. 


MAGNESIUM. 
A. Magnesium from Glucinum, Zinc, Cadmium, Aluminum. 


Precipitate with sodium hydroxide, warm, evaporate, and extract repeatedly 
with water. Mg and Cd remain behind. Dissolve the residue in hydrochloric 
acid and divide into two portions. ‘Test one part for magnesium with sodium 
phosphate, and the other for cadmium with sulphocyanate or oxalic acid. 


B. Magnesium in Complex Mixtures. 


Add ammonium chloride and ammonium hydroxide in slight excess, then 
hydrogen peroxide, and warm. LEvaporate and treat again. Extract the residue 
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with a dilute solution of ammonium hydroxide; Mg, Zn, Cd, Ni, Cu are dissolved. 
To the solution add oxalic acid and acetic acid and from the precipitated 
oxalates of Zn, Cd, Ni, and Cu, the clear solution is separated by decantation, 
filtration, or the centrifuge. This solution is evaporated with sulphuric acid and 
heated to destroy the oxalic acid. The residue is dissolved in acidulated water, 
treated with sodium hydroxide, the precipitate carefully washed, dissolved in 
hydrochloric acid and tested for magnesium with sodium phosphate. 


C. Magnesium from Glucinum. 


To the solution to be tested add ammonium chloride, then carefully, a little 
at a time, ammonium hydroxide as long as a precipitate results, draw off at once 
and test the decanted solution with sodium phosphate for magnesium. 


ZINC. 
A. Zinc from Glucinum, Magnesium, and Cadmium. 


Ignite, warm gently with sodium hydroxide solution. Zinc and glucinum are 
dissolved, magnesium and cadmium remain in the residue. Separate the solu- 
tion, add to it acetic acid and precipitate the glucinum with potassium oxalate 
(a little zinc is always precipitated with the glucinum). Separate the clear solu- 
tion, evaporate and destroy the oxalic acid by means of sulphuric acid and heat. 
Take up the residue with water, acidified if necessary, add ammonium acetate, 
and test for zinc with sulphocyanate; the addition of a trace of copper will 
increase the delicacy of the reaction. Or, instead of testing with sulphocyanate, 
to the sodium hydroxide solution after the removal of the magnesium and cad- 
mium, add ammonium carbonate, zinc will separate as the double carbonate of 
zinc and sodium. 


B. Line from.Cadmium. 


Precipitate with primary sodium carbonate in ammoniacal solution, cadmium 
separates at once, draw off the supernatant solution and allow to stand for a 
short time, zinc separates as the double carbonate. Or, acidify the solution to 
be tested, and to it add powdered metallic magnesium. Zinc and cadmium are 
precipitated. Wash carefully the finely divided metallic mass; add acetic acid, 
heat the preparation; zinc passes into solution with but very little cadmium, 
decant and test for zinc. The residual metallic cadmium is dissolved in hydro- 
chloric acid and tested. 


C. Zinc in Complex Mixtures. 


Treat with ammonium hydroxide and hydrogen peroxide. Then with 
ammonium carbonate. ‘To the decanted solution add oxalic acid and acetic 
acid. Separate the precipitated oxalates, ignite and extract the zinc with sodium 
hydroxide. The clear solution containing the zinc is heated with ammonium 
chloride and tested for zinc with primary sodium carbonate or acidified and 
tested with sulphocyanate. 
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_ CADMIUM. 
A. Cadmium from Magnesium. 


The bulk of the magnesium can be precipitated as magnesium ammonium 
phosphate by adding ammonium hydroxide and sodium phosphate, the latter 
very carefully and only a very little at a time so as to avoid precipitating any 
cadmium. The clear supernatant solution is then drawn off and tested for 
cadmium. 


B. Cadmium from Glucinum, Zinc, or Aluminum. 


Precipitate with excess of sodium or potassium hydroxide. Glucinum, zinc, 
and aluminum are dissolved. Cadmium remains insoluble. Dissolve the pre- 
cipitate in hydrochloric acid and test with oxalic acid or with sulphocyanate. 


C. Cadmium in Complex Mixtures. 


Proceed as in the above described methods in which ammonium hydroxide 
and ammonium carbonate, etc.; e. g., Zimc C. After precipitation and ignition 
of the oxalates, the residue is extracted with sodium hydroxide, cadmium remains 
insoluble. This residue insoluble in sodium hydroxide is washed, dissolved in 
hydrochloric acid, and tested for cadmium. 


D. Cadmium from Zine. 


See Zinc B. 
, E. M. CHAMOT. 


Cornell University. 


A Damp Chamber for Use on the Klinostat. 


Students of Plant Physiology have often found need for a damp chamber for 
use on the klinostat which will furnish a firm support for seedlings in rapid 
rotation and will retain a supply of moisture for several hours. The original 
method used by Knight has been variously modified so as to provide moisture 
for the plants. In cases where the desired plane of rotation is horizontal the 
experiment may be successfully performed by covering with a bell-jar a rotating 
disk whose axis projects below the table and to which the motive power is applied. 
In work where the desired plane of rotation i$ vertical, some experimenters have 
arranged a reservoir of water so that the supply of moisture falls upon the rotat- 
ing seedlings in drops ; but here is a chance that the thigmotropic or traumotropic 
stimulus given by the falling drops may affect the results of the experiment. 

The apparatus described below has been successfully used for different 
kinds of work in the Botanical Laboratory of the University of Michigan. 

A narrow board, containing about eight pegs 5 or 6 cm. long, is fitted into the 
bottom of a thin glass basin of about 22 cm. diameter and 6 cm. depth. The 
pegs serve for the attachment of the small bars holding the seedlings. The glass 
dish is lined with moist filter paper and closed with a circular glass plate 24 cm. 
in diameter; the inner side of the cover is completely lined with a piece of 
moist blotting paper, which forms an almost perfectly tight fitting cover. — 
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In case the plate of the klinostat.is too small for the attachment of the basin, 
it must be fastened to a circular wooden plate, which is screwed to the plate of 
the klinostat and also serves for securing the cover clamp. The cut shows the 
manner of securing the cover and the dish. 
The clamp A is made of strong, elastic wood 
with disks of rubber under the extremities 
of the arms; one end of it slips into a loop 
of wire, a strip of brass at the other end 
hooks to the wooden plate P. The dishis 
held from slipping sideways by four pegs in 
the wooden plate, which may be covered 
with short pieces of rubber tubing. The 
seedlings for use should be attached to short 
wooden bars, which are fastened to the pegs 
inside of the dark chamber by means of 
two rubber bands. The strength of the centrifugal force, in terms of the attrac- 
tion of gravity, may be calculated for the pegs from the following formula: 


4 wa R (in meters) 4 7? 
gt? 2 

4.024 x boa no. of g (gravity) 

. t2 ° e 


= 4,024, a constant. | 


R = radius expressed in meters. 
t = time in seconds of one revolution of the chamber. 

If the centrifugal force is small, i. e., less than three times the force of 
gravity, the seedlings may be attached to the wooden bars in the ordinary method 
by the use of rubber bands and strips of blotting paper; but if the centrifugal 
force is considerable, I have found it better to pack the seedlings in short pieces 
of glass tubing, allowing about 5 millimeters of the root-tip to protrude, then to 
fasten the pieces of glass tubing to the wooden bars. ‘The pieces of tubing 
should be arranged so that they lie in a tangential plane. 

For short periods of time the supply of moisture will not need to be replenished 
if the chamber is well saturated before beginning ; in long continued experiments 
it is best to introduce more water by means of an atomizer every six or eight 
hours. : 

The advantages of such a chamber for use on the klinostat are that in the 
moist air the roots are freer to respond than in moist sawdust, where the higher 
rates of rotation invariably cause the sawdust to become packed at the circum- 
ference of the cylinder ; the seedlings can be easily observed during the progress 
of the experiment; it retains its supply of moisture well,—I have seen corn seed- 
lings grow for four days with only the initial supply of moisture ; it can be rotated 
in any desired plane and at any speed. Howarp S. REED. 
University of Michigan. 


and Laboratory Methods. 


Journal of 


Applied Microscopy 


Kebarstary. Methods. 
Edited by L. B. ELLIOTT. 


Issued Monthly from the Publication Department 
of the Bausch & Lomb Optical Co., 
Rochester, N. Y. 


SUBSCRIPTIONS: 


One Dollar per Year. To Foreign Countries, $1.25 
per Year, in Advance. 


The majority of our subscribers dislike to have their 
files broken in case they’fail to remit at the expiration of 
their paid subscription. We therefore assume that no 
interruption in the series is desired, unless notice to 
discontinue is sent. 


SEPARATES. 


One hundred separates of each original paper accepted 
are furnished the author, gratis. 

Separates are bound ‘in special cover with title. A 
greater number can be had at cost of printing the extra 


1501 


THE results of the Denver meeting 
of the American Association for the 
Advancement of Science undoubtedly 
came as an agreeable surprise to any 
who may have had fears for the success 
of a meeting so far from the center of 
American scientific activity. The re- 
ports of the meeting are most gratifying. 
The results accomplished during the 
past year, and the steps taken for the 
betterment of the organization in com- 
ing years, are of such interest as to 
bear repetition. We would also take 
this opportunity to congratulate those 
who assumed the responsibility of the 
arrangement of the recent meeting at 
Denver for the success with which their 
efforts have been rewarded. One more 
step in advance has been taken, and 
a closer and more efficient organiza- 
tion has been attained. The meeting 


copies desired. was a success from every standpoint. 


The attendance approached that of re- 
cent eastern meetings, the registration reaching 311. That the Association is rally- 
ing after.a period of gradual decrease in membership is assured by the fact that 
since the 1900 meeting, 1500 new members have been added. More than 200 
papers were presented. The report of the financial condition of the Association 
was very encouraging, the permanent endowment fund having been increased 
during the year by over one thousand dollars, bringing the present amount of 
that fund to something over eleven thousand dollars. 

Several changes of policy were either adopted or recommended for future 
consideration. Of these the most important is that of a change in the time of 
meeting, to conform with the recent action taken by the universities to establish 
a Convocation Week during the winter. It was recommended that the Associa- 
tion, with its affiliated societies, meet at Washington during the week in which 
New Year’s day of 1903 falls, without, however, abandoning the summer meet- 
ings. Thus the plan for winter meetings will be given fair trial, and its perma- 
nent establishment will depend largely upon the success of the first winter 
meeting. 

An amendment for the mutual advantage of the Association and its affiliated 
societies provides that each affiliated society be entitled to elect one member 
(two if the society has more than twenty-five members) as its representative in 
the council of the Association; thus forming a closer organization between all 
the societies concerned. 

Another step, intended to add strength to the council, is the provision for 
the election each year of three councillors-at-large, who shall serve for a term of 
three years, thus giving greater permanency and efficiency to that body. It is 
proposed to lengthen the term of office of the secretaries of sections to five years, 
in order to give the sections the benefit of experienced service. The present 
term gives the secretary little more than time enough to become familiar with 
his duties. 

Although we have noted only a very small part of the proceedings of the 
Denver meeting, it is sufficient to show that the American Association for the | 
Advancement of Science is growing in size and efficiency, and is an organization 
to which all who are interested in scientific work can well afford to belong. 
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CURRENT BOTANICAL LITERATURE. 


CHARLES J. CHAMBERLAIN. 


Books for review and separates of papers on botanical subjects should be sent to 
Charles J. Chamberlain, University of Chicago, 
Chicago, Ill. 


REVIEWS. 


Hill, AJ W. The distribution and character of : f : 
connecting threads in the tissues of Pinus This paper, by Mr. Hill, CONBCUEES 
sylvestris and other allied species. Phil. Part I of an extensive study by Gardi- 


er of the Roy. Soc. of London, Ser.B., ner and Hill of “ The Histology of the 
> 83-125: pls. 31-35, I90I. ; ; 

7 Cell Wall, with special reference to the 
mode of connection of cells.” The purpose was to discover the extent and 
distribution of the connecting threads in any particular plant. The embryo and 
seedlings of Pinus pinea and the mature tissues of Pinus sylvestris were chosen 
as particularly favorable material. The endosperm was also studied in P. pinea. 
The endosperm consists chiefly of rather large, rounded cells, but a close 
examination shows that in many cases an internal division has occurred. The 
threads are evenly distributed in the young walls, but are grouped in the older 
walls. Near the cotyledons the cells are smaller, the threads thicker, and there 
are traces of ferment action. Ferments from the cotyledons pass into the endo- 
sperm through the threads, and by the same route, food materials pass from the 
endosperm to the embryo. 

In the seedling the absorptive side of the cotyledon is more abundantly sup- 
plied with threads than the side not exposed to the endosperm. There are no 
threads in the external walls of the epidermis, and but very few connecting the 
guard cells with their neighbors. All parenchyma cells show a general resem- 
blance in the character of their threads, the threads on the end walls being 
irregularly scattered, while on the side walls they are grouped. In the phloem, 
all the sieve tube threads show a characteristic median dot. The albuminious 
cells at the edge of the phloem of the leaf have their threads grouped in localized 
thickenings on the walls, and serve to pass materials from the mesophyll to the 
phloem. The very numerous threads of the root cap form a connection with the 
free surface of the root and with the periblem. 

In the mature tissue of /. sy/vestris the threads in the cortical tissue are 
similar to those of the seedling. In the phloem there is no connection between 
the sieve tubes and the bast parenchyma, or the starch medullary ray cells. The 
sieve tube threads on the radial walls have a median dot. The torus of the 
bordered pitis probably traversed by threads which soon disappear. In the leaf, 
the distribution is about the same as in the cotyledon. The endodermis, with 
very numerous threads, is in close connection with the cortex and the stele. In 
the pericycle, living cells are connected by threads, but there is no connection 
between the pericycle and the lignified transfusion tissue. 

In general, the main direction of threads in the cortex and phloem is tangen- 
tial. The transitory nature of certain threads explains the absence of threads 
between the sieve tubes and medullary ray cells. Except in the medullary rays, 
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and in the cork cambium, the threads are chiefly on the radial walls. This sug- 
gests that in conifers food supplies and stimuli are conducted mostly in a tangen- 


tial and vertical direction. 


Arnoldi, W. Beitrige zur Morphologie einiger 
Gymnospermen. I. Die Entwickelung des 
Endosperms bei Sequoia sempervirens. 
Bull. des Natur. de Moscou, Pp. 1-13, pls. 


ale he se 


In Gymnosperms, as a rule, only one 
embryo sac attains any considerable 
development. Very rarely two embryo 


7-8, 1899. sacs develop in Zaxus, and in one 


instance, two embryo sacs have been seen in Pinus sylvestris. In Seguoia, how- 
ever, several embryo sacs begin to develop, and in Guetum it is the rule for 
several sacs to develop almost to maturity before one of them secures any decided 
advantage. Prof. Arnoldi has taken up the somewhat incomplete work of Shaw, 
and has made a careful study of the development of the endosperm of Seguozia 
sempervirens. Free nuclear division takes placein the usual manner in an evenly 
distributed peripheral layer of protoplasm, but very soon there is a denser 
accumulation of protoplasm at the lower end of the sac. When the formation of 
walls begins, three regions of the endosperm may be distinguished: the upper, 
the lower, and the middle. The upper, and particularly the lower, develop 
faster than the middle, so that the ends of the sac become filled with a solid 
tissue, while the nuclei are still almost free in the middle portion. Each nucleus 
of the middle portion now becomes surrounded by a wall which is open on the 
inner side; the walls grow inward, and when the center is reached walls are 
formed at the inner ends of the cells. The nucleus now begins to divide, and 
each of these cells (‘‘ alveoli”) becomes divided into several cells. Archegonia 
are formed only from these alveolar cells of the middle region. At the time of 
fertilization, the upper and lower portions of the endosperm consist of small- 
celled tissue, while the middle portion is alveolar. Sequoia is regarded as a 
connecting link between Gnetum and the Angiosperms on the one hand, and 
between Gymnosperms and the Archegoniates on the other. oat | 2 


Arnoldi, W. Beitrage zur Morphologie und The number of archegonia in Seguoia 
Entwickelungsgeschichte einiger Gymno- . 1 £ th saya d 
spermen. II. Ueber die Corpuscula und 35 Very large, some ot the writer's draw- 
Pollenschlauche bei Sequoia sempervirens. ings showing as many as sixty. They 
Bull. des Natur. de Moscou, Pp. 1-8, pls. ‘ : 

10-11, 1899. sometimes occur singly, but are often 
grouped. In development they resem- 

ble the archegonia of the Cupressinez, since they are often in direct contact 
with each other, and do not form any ventral canal cell. There are no proteid 
vacuoles. The neck consists of two cells, in this respect resembling the older 
Gymnosperms. The pollen tube grows through the nucellus, not between the 
nucellus and integument, as described by Shaw. At the time of fertilization the 
pollen tube contains the two male cells of equal size, and two small nuclei, one 
of which is the tube nucleus and the other “the nucleus of the cell which united 
the generative cell with the microspore wall.” The general structure of the 
pollen tube and its contents agrees with the Cupressinez. The morphological 
considerations, together with the geographical distribution, lead to the conclusion 
that Seguoza is nearly related to the ancient type from which the modern Arau- 
carias and Cupressinez have descended. Ci fact. 
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CYTOLOGY, EMBRYOLOGY, 
~ AND 


MICROSCOPICAL METHODS. 


AGNES M. CLAYPOLE, Cornell University. 


Separates of papers and books on animal biology should be sent for review to 
Agnes M. Claypole, 125 N. Marengo avenue, 
Pasadena, Cal. 


CURRENT LITERATURE. 


Cade, A. Les Eléments Sécréteurs des glandes This article contains a description of 

gastriques du fond chez les mammiferes. : ‘ 

Arch. d’Anatomie Microscopique, 4: 1-86, the histological structure of the glands 

oar of the stomach in different stages of 
their normal activity, the changes in the glands during hibernation, the effects 
produced by pilocarpin, section of the vagus nerve, isolation of a part of the 
stomach, and the formation of an artificial pylorus in the region of the fundus. 
The cells of the fundus are grouped under three heads—cells of the neck of the 
gland, the central or chief cells, and the parietal cells. The material studied 
was obtained from the dog, cat, rat, mouse, hedge-hog, marmot, and, in a few 
cases, from man. Methods of fixation and staining are given, and the structure 
of the cells described in detail. The central or chief cells frequently contain 
two or more nuclei, and divide amitotically ; careful research failed to discover a 
single case of karyokinesis. Amitosis is apparently the chief mode of division 
in the border cells also. The neck, or muciparous, cells exhibit transitions into 
the central cells, and the author inclines to the view that the one type may be 
transformed into the other, although it is admitted that this is not proven. A 
close connection exists between the neck cells and the epithelial cells of the sur- 
face of the mucosa, and there is a relationship between the neck cells of the 
fundus glands and the cells of the body of the pyloric glands. (“Il y a entre 
les cellules des grandes pyloricques et les cellules principales du col une certaine 
parenti.”) There is no evidence of a transition either way between the chief 
cells and the border cells of the fundus; they apparently always remain 
specifically distinct elements. Contrary to the opinion held by Oppel and others 
that the cells of the body of the gland in the lower vertebrates represent only 
the parietal cells of the mammals, the author holds that they correspond to 
both parietal and chief cells of the higher forms. The theory that the parietal 
cells are especially concerned in the production of hydrochloric acid is considered 
devoid of adequate foundation. 

Section of the vagus nerve gives rise to marked structural changes in the 
secreting cells. The border cells become less granular. The cytoplasm of the 
chief cells stains less deeply, and the cells lose the differentiated region at the 
base; the nucleus becomes shrunken and wrinkled in outline. Isolation of a 
part of the stomach gives rise to changes similar to those produced by section 
of the vagus. The author concludes that the vagus plays an important role in 
the secretion of the gastric juice. 

The experiment of forming an artificial pylorus in the fundus of the 
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stomach gave very interesting results. The stomach of a cat was cut com- 
pletely across in the middle, and a junction was made between the fundus 
and the jejunum, so that the pyloric region was entirely excluded from the 
route along which the food passed. A similar operation was performed 
on a dog, and both animals were killed about seven months afterward. 
A careful study was made of the histological changes that occurred in 
the region of the fundus near the line of juncture. Near the junction with the 
intestine the fundus glands became more sinuous, the lumen increased in size, 
and the interglandular tissue became infiltrated with leucocytes. The character 
of the gland cells was markedly altered. The parietal cells disappeared entirely ; 
the chief cells lost their characteristic granulation, their basal differentiation 
disappeared, and they assumed the principal features of the cells of the neck. 
Both in general structure and in the character of the cells the fundus glands 


- near the new pylorus became strikingly similar to the ordinary pyloric glands. 


This working over of the fundus glands into glands resembling those of the 
pyloric region in response to the new environing conditions imposed is a feature 
of considerable theoretical interest. There is a closing section on deductions 
concerning the process of secretion in general. Se 


Conklin, E.G. Centrosome and Sphere in the This paper is a. summary of a more 
Maturation, Fertilization, and Cleavage of ee : : 
Crepidula. Anat. Anz. 19: 280-287, 1901. extended publication which will soon 
appear in the Journal of Morphology. 


In fertilization there is no ‘“ quadrille” of the centers. The egg sphere and 
sperm sphere, however, fuse into a granular mass. Within this mass the centro- 
somes of the first cleavage spindle arise apparently independently of each other. 
The‘author holds that ‘there is good evidence that the cleavage centrosomes 
are not derived exclusively either from a sperm centrosome or from an egg 
centrosome, but that one of these comes from the egg sphere, the other from the 
sperm sphere.” S$) J. H. 


Hoffmann, R. W. Ueber das Orientiren und : : 
Schneiden mikroskopisch kleiner, undurch- While the consistency of yolk depends 


sichtiger und dotterreicher Objecte. Zeit. to a certain extent upon the fixing fluid 
wiss. Mik. 4: 443-448, 1901. employed, the length of time the object 


remains in alcohol and the duration of the process of embedding in paraffin were 
not found to have any influence on the ease with which yolk can be cut. No 
reliable method of treating yolk so as to be cut easily in paraffin was hit upon, . 
so resource was had to embedding in celloidin. In orienting small opaque objects 
in celloidin, 90 per cent. alcohol is a serviceable medium in which to operate, as 
it enables one to see easily the configuration of the object, and only hardens the 
celloidin very slowly ; 100 per cent. alcohol, which the author at first employed, 
dissolves the celloidin too much, and 85 per cent. alcohol hardens it too rapidly. 
After the object is oriented under a small amount of the alcohol it is placed in 
xylol to harden. The turbidity that appears after treatment with xylol soon dis- 
appears, and the mass becomes clear. One convenient method of orienting is as 
follows: A number of objects are impregnated with thick celloidin solution in a 
shallow glass dish, enough celloidin being used to form, after it is hardened, a 
mass but little thicker than the objects embedded. After the mass is hardened 
under 80 per cent. alcohol it is cut up into small, square pieces, one for each 
object. After being placed for some time in 90 per cent. alcohol, the objects 
are stuck to a block, oriented under a small amount. of 90 per cent. alcohol, and 
then placed in xylol until hardened and cleared. S. $H, 
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CURRENT ZOOLOGICAL LITERATURE. 


CHARLES A. KOFOID. 


Books and separates of papers on zodlogical subjects should be sent for review to 
Charles A. Kofoid, University of California, Berkeley, California. 

Siedlecki, M. Contribution & Vétude des /omocystis ascidie develops within a 
changements cellulaires provoqués par les cell of the intestinal epithelium of Czona 
Gregarines. Arch. d’ Anat. Micros.4: 87-_. Nias ge es 
100. Avec 9 figs. dans le texte. got. - intestinalis from the sporozoite issuing 

from the sporocyst of the Gregarine in 
the intestine. The presence of the parasite in the cell provokes at first an 
hypertrophy of the nucleus and the cytoplasm. The chromatin is disorganized, 
and the nucleolus increases in size. These changes are due to the chemical 
action of the parasite. In material fixed in Flemming, or sublimate, the paras- 
itized cells are but feebly stained by safranin, thionin, the various hematoxylins, 
or the Biondi mixture. The infected and greatly hypertrophied cell is pushed 
beneath the epithelial layer into a sac of connective tissue formed by the base- 
ment membrane. From this sac the J/onocystis escapes by passing through the 
epithelial layer between the cells into the lumen of the digestive tract. Here it 
attaches itself by means of its small amceboid projection won the epithelial cells, 
in which, however, it produces no pathological condition. Prerocephalus, parasitic 
in Scolopendra, lies, in its adult stage, between the cells of the intestinal epithelium 
attached to them by protoplasmic prolongations of the protomerite. The 

changes in the epithelium due to its presence are purely mechanical. cc. A..K. 


Miall, L. C., and Hammond, A.R. Structure and The revival of interest in the Dzptera 
Life-history of the Harlequin Fly. Pp. vi, which has resulted from the discovery 
196: With 127 figs, and 1 pl. The Clar- ‘ 
endon Press, Oxford, 1900. _ of the agency of mosquitoes and house- 

flies in the spreading of disease makes 
the publication of this book very opportune. Though C%zronomus is not itself 
an obnoxious form, its structure and life-history are in many points so similar to 
those of the Cudiczde, that this work may well serve as a guide to students of 
that group. The anatomy and histology of both the larve and the adult are 
treated in detail with abundant original illustrations, and comparisons with other 

Diptera are frequently made. The habits, parasites, enemies, and the life- 

history are fully described. 

Chironomus is widely distributed, and its larvae abound in every body of 
fresh water, and also in some places in salt water in the littoral region. Slow, 
muddy streams rich in decaying organic matter constitute the best collecting 
grounds, and a long-handled ladle forms a good collecting instrument. Larve 
are easily reared in the laboratory in shallow aquaria with decaying vegetation. 
High temperatures favor their rapid transformation. 

The study of the living larva is best made upon half-grown specimens 
entangled in a nest of cotton-wool. ‘The external structure is best seen in speci- 
mens killed in Flemming’s fluid, and the detail of the exoskeleton in specimens 
treated for three days in a ten per cent. solution of caustic potash, and then 
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mounted in glycerin or balsam. For histological study the larve may be killed 
in Flemming’s fluid; after one hour’s exposure they should be halved and again 
placed in the fluid for another hour, and then thoroughly washed in running 
water in a washing bottle for twenty-four hours. Perenyi’s fluid for six hours 
also fixes the tissues very well; after three hours in the fluid the larve should 
be halved. Larve for entire mounts should be prepared as follows: Select 
transparent specimens and keep them in clear water for a day or two, until the 
alimentary canal is emptied. Then place the larva in a mixture of absolute 
alcohol (9 parts) and ether (1 part), holding it in the desired position with small 
sable brushes until it is set (three to ten minutes). After several hours’ exposure 
to this fluid transfer to absolute alcohol so as to remove all the ether. Pass 
through oil of cloves to zew benzine balsam. Many points in the anatomy may 
be elucidated by fresh specimens teased out in two per cent. caustic potash, or 
by those killed in the fluids above mentioned, and stained in carmin or hema- 
toxylin before teasing out. In staining zz ¢fofo with carmin or Delafield’s hema- 
toxylin it is necessary to permit the stains to act for at least a week. Material 
prepared by the methods above described may be successfully sectioned in either 
paraffin or celloidin. Serial sections in’ the paraffin are facilitated by coating 
the block with soft paraffin. 

The peculiar nuclear structures of the salivary glands may be studied in 
material fixed in a fluid composed of equal parts of one per cent. osmic and 
acetic acids allowed to act for several minutes. ‘The glands are then stained in 
acetized methyl green followed by carmin, and are mounted in glycerin. The 
glands are easily secured from decapitated larve, passing out with the blood, or 
being readily released by gentle pressure. 

The eggs of Ciironomus are very favorable objects for the study of insect 
development; they are abundant, quite transparent, and the larval stage is 
reached in the brief period of six days. The authors recommend hot, thirty 
per cent. alcohol half saturated with corrosive sublimate for killing the egg-chain 
for subsequent sectioning and staining by the Heidenhain method. Cc. A. kK. 


Guiart, J. Les Mollusques Tectibranches. This is a réswmé of the author’s mono- 
Causeries Scientifiques de la Soc. Zool.de graph of these mollusks, and is devoted 
pam nid oe sete i cS principally to the SZullide and the 

Aplyside. A very complete outline is 
given of the gross anatomy of several types, and a modified classification is 
proposed for the group. The /leurobranchide are included with the Nudi- 
branchs, and the group, as a whole, are derived through some such form as, 

Acteon from the Prosobranchs by a process of detorsion as shown in the com- 

parative study of the nervoussystem. The author recommends the subcutaneous 

injection of one cubic centimeter of five or ten per cent. hydrochlorate of 
cocaine to overcome the extreme contractility of 4f/ysza. Muscular relaxation 
is thus secured in several minutes. ‘Tissues may be fixed by injection of sub- 
limate-acetic by way of the gill. This paper is one of an excellent series of 
lectures by specialists before the Zoological Society of France. C. A. K. 
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NORMAL AND PATHOLOGICAL HISTOLOGY. 


JosEPH H. PRATT. 


Harvard University Medical School, Boston, Mass., to whom all books and 
papers on these subjects should be sent for review. 

Michaelis, L. Ueber Fett-Farbstoffe. Virch- Much that relates to our histological 
ow’s Archiv fiir path. Anat. 164: 263-270, staining methods is purely empirical. 
Cia Hence Dr. Michaelis’ attempt to deter- 

mine chemically what paitt of the sudan III molecules gives the fat-staining 

property, and from this knowledge to synthetically prepare a more satisfactory 
stain, is very welcome. But why do we require a new stain or any stain for fat, 

a substance so easily recognizable both morphologically and by its high index 

of refraction? Unfortunately other substances, as the zymogen granules of the 

pancreas, eosinophilic granules, etc., are in these ways indistinguishable from fat. 

Osmic acid is not specific and does not color all fat, for Altmann has shown that 

osmic acid colors only the oléic acid fats. Sudan III has not proven perfectly 

satisfactory. 

Sudan III is azobenzol-azo 6 naphthol. Michaelis first assumes that the 
double azo group lends the fat-coloring property to the molecule. However, he 
finds that a stain with a simpler azo group (benzol-azo ( naphthol) will color fat. 
Another stain, differing from last only in being a@ instead of (6 naphthol, 
stains tissues diffusely. This latter is soluble in alkalies, while the former is 
soluble neither in alkalies nor acids, but only in organic ‘solvents, thus resem- 
bling sudan III. In experimenting he finds that the staining reaction of the £ 
compound does not depend on the orthoposition of the azo group to the OH 
group, but in the lack of a free OH group —in other words the lack of a salt- 
forming group. So he concludes that fat-stains are those azo bodies which 
possess no salt-forming group — indifferent coloring stuffs in opposition to acid 
and basic. 

Knowing this, he prepares synthetically azoorthotulolazo ( naphthol (schar- 
lach R or fettponceau), which gives better results than sudan III, coloring 
very small droplets of fat bright red. This stain is insoluble in water, acids and 
alkalies, soluble with difficulty in alcohol, and easily soluble in chloroform, fatty 
oils and melted paraffin. 

The technique for its employment is— 

1. Tissues preserved in formol. 

2. Freezing microtome sections. 

3. Saturated solution of scharlach R in 60-70% alcohol for fifteen to 
thirty minutes. 

4, Counterstain with hematoxylin. ) 

5. Mount in glycerine or levulose syrup. H. A. CHRISTIAN. 


Feldbausch, F. Ueber das Vorkommen von Goldmann, Miiller, Rieder, and Rein- 
eosinophilen Leukocyten in Tumoren. Vir- bach have previously called attention 
chow’s Archiv. f. path. Anat. 161: 1-18, 1900. 

to the presence of large numbers of 


eosinophilic leucocytes in certain tumors. 
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Feldbausch has found in epidermoid carcinomas almost constantly a marked 
increase of the eosinophiles, while in adeno-carcinomas and sarcomas this does 
not occur. The eosinophiles lie chiefly in the connective tissue surrounding the 
masses of tumor cells. They form part of the cellular infiltration which owes 
its origin to inflammatory irritants of chemical, bacterial, or mechanical nature. 
They are present in greater number in the earlier stages of the development of 
the tumor, and also in the beginning of inflammations, than later when degener- 
ation has occurred. | 

This investigation throws little if any light on the origin of eosinophiles. The 
author does not believe they arise z7 Joco. Although he admits that Ehrlich’s 
view that the cells develop in the bone-marrow may be correct, he thinks they 
may also be formed in the blood. The eosinophilic granules, he holds, are not 
formed by the ingestion of broken-down red blood corpuscles. ‘The researches 
of Arnold have shown that the granules belong to the structural elements of the 
cell, and hence cannot arise through phagocytosis. Eosinophiles are often 
found in great number in places where no hemorrhage has occurred, and are 
often not found where destruction of red blood corpuscles regularly takes place, 
as in the liver and spleen, or where hemorrhage has occurred. +. Hee, 


Edmunds, W. The Pathology and Diseases of Recent researches have shown that the 
the Thyroid Gland. Lancet, I: p. 1317, parathyroid glands are of great im- 
IgOl. ' 

portance to the organism. Removal 
of these bodies usually causes the death of the animal. The parathyroid glands 
differ in structure from the thyroid gland in that they consist wholly of cells and 
contain no vesicles and no colloid, or at most a minute droplet. 

It is not easy to identify the parathyroid glands in the human subject, because 
some of the minute outlying nodules are found to consist of ordinary thyroid 
tissue, and to be therefore accessory glands. The anatomy of the parathyroid 
gland in man has been worked out by Welsh of Edinburgh. He finds that there 
are four of these glands—one anterior and inferior to, one posterior and superior 
to, each thyroid lobe. 

Although no symptoms occur as a consequence of the removal of one lobe 
of the thyroid gland, the other lobe, as pointed out by Wagner, hypertrophies. 
The vesicles enlarge and become branched, their lining membrane becomes 
folded, the cubical secreting cells become columnar, and the colloid disappears 
and is replaced by a mucous secretion which takes the staining reagents badly. 

In dogs, if one parathyroid gland be dissected free from the thyroid lobe, 
taking care not to interfere with its blood supply, and the entire thyroid gland 
with the other parathyroid glands be excised, so that only one parathyroid be 
left in the animal, the dog will live and no obvious effects will ensue. The 
parathroid that is left in these experiments shows signs of more active growth 
than the normal, but it does not develop into thyroid tissue proper. No vesicles 
form. This disposes of the view once held that the parathyroid glands are 
undeveloped thyroid tissue. 

Edmunds excised the parathyroids in a number of dogs, leaving the thyroid 
intact. Interesting changes occurred in the thyroid. The colloid diminished, 
or completely disappeared, and its place was taken by a watery fluid; the 
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vesicles, instead of remaining round became branched, and the secreting cells 
became columnar, or multiplying, filled the cavity of the vesicles with round 
cells. These changes are identical with those described as ‘ compensatory 
hypertrophy,” but the thyroid lobes did not enlarge, on the contrary, sometimes 
they seemed to become smaller. This would coincide with the view that the 
parathyroids manufacture the secretion, and the thyroid stores it; when the 
parathyroid had been removed there would be no secretion for the thyroid to 
store. 

In a number of dogs important histological changes followed excision of a 
portion of the superior laryngeal and vaso-sympathetic nerves on one side, and 
the lateral thyroid lobe on the other side. The colloid disappeared from the 
remainder of the thyroid. Usually the secreting cells multiplied into the cavity 
_ of the vesicle. In one case, the dog having survived the experiment, the lobe 
was excised 49 days later. It was greatly enlarged and weighed 35 grams, 
which is three or four times the normal weight. The proliferated secreting cells 
did not fill the cavities, which contained instead a watery secretion. The great 
size of the lobe was due to a growth of young thyroid tissue between the vesicles, 
This shows the possibility of defective innervation being the cause of serious 
symptoms and pathological changes. J. H. P. 


GENERAL PHYSIOLOGY. 


RAYMOND PEARL. 


Books and papers for review should be sent to Raymond Pearl, Zodlogical 
Laboratory, University of Michigan, Ann Arbor, Mich. 


Dale, H. H. Galvanotaxis and Chemotaxisof [In this work detailed comparisons 
Ciliate Infusoria. Part I. Jour. Physiol. . ; 
26: 291-361, 1901. were made between the chemotactic 

and electrotactic reactions of certain 
organisms, for the purpose of determining to what extent the electric current 
stimulates through its chemical action. The experimental work was done 
mainly on the infusoria parasitic in the intestine of the frog. The species used 
were: Balantidium duodeni, B. elongatum, B. entozoon, Nyctotherus cordiformis, 
and Ofalina ranarum. On account of the high osmotic pressure of the medium 

in which these organisms normally live it was necessary to examine them in a 

solution of approximately equal concentration. A .6 per cent. solution of NaCl 

was used for this purpose, the organisms being shaken directly into it from the 
intestine. It was found that the chemical reaction of the solution in which the 
infusoria were placed had a very marked influence on their responses, so that it 
was necessary to conduct parallel experiments with solutions carefully made acid, 
neutral or alkaline. The chemotaxis was tested by introducing into the solu- 
tion containing the organisms, either on a slide or in a watch-glass, capillary 
tubes filled with the test solutions. The principal solutions employed for test- 
ing the chemotaxis were an organic acid (acetic or butyric), a mineral acid 

(H,SO,), and an alkali (NaOH or Na,CO,). The electrotactic experiments 

were performed in the usual way with a stimulation trough, to which the current 
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was led through unpolarisable, brush electrodes. The current was obtained 
from a battery of small bichromate cells. 

The reactions of Opa/ina are first discussed. It was found that this form, 
when in an alkalinated or neutralised medium, showed an “attraction” to (i. e., 
formed a collection in) an acid test solution and a “repulsion” from an alkaline, 
and, in response to the electrical stimulus, collected at the anode. If the salt 
solution containing the organisms was acidified the reactions were reversed, col- 
lections being formed in the alkaline test solution and atthe kathode pole. The 
reactions of JVyctotherus showed a still closer dependence on the chemical 
reaction of the medium than did those of Opadina. In a strongly alkalinated 
medium JVyctotherus collected in acids and at the anode pole. In a weakly 
alkalinated medium these organisms collected in weakly acid test solutions and 
were ‘“‘repulsed” from strong acids and from alkalis of all strengths. In response 
to the electric current collections were formed at the anode except in very strong 
currents, when there was a transverse orientation. Ina neutral medium there 
was “repulsion” from both acids and alkaline test solutions and the electrotactic 
reaction was transverse to the direction of the current. Passing to the reactions 
in acid media, it was found that when in a weakly acid salt solution, the organ- 
isms formed collections in weakly alkaline test solutions and at the kathode 
pole. ‘Repulsion” occurred from strong alkalis and from acids of any strength. 
With strong electric currents there occurred again the transverse orientation. 
In a strongly acid medium collections were formed in alkaline test solutions and 
at the kathode. Under all conditions except when in strongly alkalinated media 
Balantidium elongatum collected in alkaline test solutions and at the kathode 
pole. In strongly alkalinated saline, however, this form collected in weakly 
acid test solutions and exhibited a diphasic reaction to strong solutions, being 
first ‘‘attracted” to the acid and then in a short time passing over to the alkali. 
In this strongly alkaline medium there was also a diphasic reaction to the cur- 
rent. An immediate movement to the anode was replaced—after a time depend- 
ent on the strength of the current—by motion towards and collection at the 
kathode. Without going into the details of the individual cases it may be stated 
that in the two other species studied, Balantidium entozoon and B. duodeni, 
essentially similar reactions were found. In all cases there was a distinct paral- 
lelism between the chemotaxis and the electrotaxis. 

The ciliary action in these responses was studied principally in Ofalina and 
Nyctotherus. ~Opalina reacts to repellent stimuli by a response like the “motor 
reflex” of the free living infusoria as described by Jennings. This reaction 
brings about its “repulsion” from alkalis. Its collections in acid solutions are, 
however, the result of a different sort of a response. When the anterior end of 
the organism comes in contact with a weak acid the ciliary waves change their 
direction in such a way as to directly orient the body along the lines of diffusion. 
The organism then swims toward the center of diffusion. ‘This is probably the first 
clear case recorded in the literature where an infusorian becomes directly oriented 
along the path of diffusion of ions, and forms collections in solutions as a result 
of such a response. The orientation to the electric current is brought about 
by a rotation as in the ordinary “motor reflex” until the anterior end is towards 
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the anode or the kathode as the case may be. There is no ciliary reversal on 
the kathode half of the body, as has been described by several observers in the 
case of the free living infusoria. The author lays stress on the parallelism in 
the forms he has studied between the effect of chemical and electrical stimuli on 
the ciliary action. 

Experiments were made with media of different electrical conductivities. It 
was found that in both hyper- and hypotonic solutions Ofalina and WVyctotherus 
show a tendency to pass to the kathode pole, although the reaction varies some- 
what. Experiments with Paramecium and Colpidium in salt solutions showed 
that, under these conditions, both of these ordinarily kathodic forms went to the 
anode when the current was passed. It is maintained that probably nearly all 
the ordinarily described electrotactic reactions are conditioned by the conduc- 
tivity of the solution in which they are tested, and that they may disappear or 
be replaced by very different responses under different conditions. 

The author considers the general phenomenon of electrotaxis to be the result 
of two factors; one, a rheotactic reaction to the current of fluid produced by the 
kataphoric action of the electric current, and the other a chemotactic reaction to 

the acid continually set free at the anodic, and the alkali at the kathodic end of 
the body. Whatever may be one’s opinion as to the adequacy of this theory, the 
work as a whole is an extremely important and well developed contribution to 
the discussion of the phenomenon of electrotaxis. R. P. 
Jennings, H. S. On the Significance of the J[t has long been known that a great 
Spiral Swimming of Organisms. Amer. ; 
Nat. 35: 369-378, 1901. many lower organisms (e.g., swarm- 
iiss spores, flagellate and ciliate infusoria, 
rotifers, and others) swim in a spiral path. It is the purpose of the present 
paper to explain the biological significance of this form of progression. It is 
very clearly shown by Dr. Jennings that the purpose and result of this movement 
in a spiral is to keep the animal on a straight course. Most of the infusoria are 
unsymmetrical, and as they start to move forward they are swerved from a 
straight course as a result of this asymmetry. This swerving is always towards 
the same, structurally defined, side of the body. If, however, as is in fact the 
case, the organism rotates on its long axis as it advances, it is at once apparent 
that any tendency to swerve to one side from the straight course will compensate 
itself, thus leaving the forward component of the motion the only effective one, 
and making the path a spiral with a straight axis. This method of swimming 
is closely related to the method of reaction to stimuli of these organisms, since 
the side of the body towards which the infusorian turns in the “ motor reflex ” 
is always directed away from the axis of the spiral. Not only asymmetrical 
organisms use this method of keeping on a straight course, but many bilaterally 
symmetrical rotifers also swim ina spiral path. These rotifers have a marked 
tendency, when moving freely in the water, to swerve towards the dorsal side. 
This tendency is the one compensated for by the spiral swimming in this case. 
Correlations between the method of movement and the form of the body in other 
cases are discussed. R. P. 
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NOTES ON RECENT MINERALOGICAL 
LITERATURE. 


ALFRED J. MosEs AND LEA MclI. LUQUER. 


Books and reprints for review should be sent to Alfred J. Moses, Columbia University, 
New York, N. Y. 


Clarke, F. W., and Steiger, George. Experi The article treats of the fractional 
ments Relative to the Constitution of Pecto- 
lite, Pyrophyllite, Calamine, and Analcite. analysis of silicates by means of various 
Am. Jour. Sci. iv, 8: 245, 1899. reagents, in order to gain evidence 
bearing upon their chemical structure. 

Pectolite proved to be a true metasilicate by ignition and solution in sodium 
carbonate, the mineral being decomposed and losing practically 4 of its SiO,, 
as required by theory. 

Pyrophyllite not proved to be a metasilicate by same test. May be regarded 
as having formula, Si,O,—Al—OH. 

Calamine tests as arule yielded negative results, but supported the usual 
formula. | 

Analcite appeared not to be a metasilicate, but may be a mixture of ortho- 
and tri-silicate, represented by formula, Al,Na,(SiO,),.(Si,;0,), « 4H,O. 

Analcite and leucite determined by authors to belong to garnet-sodalite 
group. L. McI. L. 


Prior, G. T. and Spencer, L. J. The Identity Binnite possesses the same degree of 
of Binnite with Tennantite, and the Chemi- h as, ‘ 
cal Composition of Fahlerz. Min. Mag.12: SY mmetry as the Cornish “nnantite, 
184, 1899. being simply better developed and hay- 

ing more and brighter faces. 

Tetrahedrite (Fahlerz) appears to have the formula 3 Cu,S. (Sb.As),S, in 
the case of the simple sulphantimonite or sulpharsenite of copper. The Fe and 
Zn appear to be the disturbing elements, producing the 4 : 1 original formula of 
Rose. 

As a result of many analyses the author proposes the new formula 3 R’,S- 
R’’,S,-+2[6 R’S -R’’,S3], in which R’=Cu, Ag; R’=Fe Zn; R’’’=Sb, As, 
Bi; and x=a small fraction, often 54; or 4, but rising to 4 in the case of the 
highly ferriferous tetrahedrite ‘‘ coppite.” 

Many tests of the new formula are given by reference to to analyses. 

L. McI. L. 

Hartley, E.G.G. Communications from the Pharmacosiderite.—AS a result of care- 
Oxford Mineralogical Laboratory on the ae ; 

ful analysis, in green Cornish crystals, 


Constitution of the Natural Arsenates and 
Phosphates. Min. Mag. 12: 152, 1899. the following formula was proposed : 


2 Fe AsO, - Fe[O(H, K)], - 5 H,O. 
The undoubted presence of K (newto pharmacosiderite) is of interest. 
During the course of the investigation, the apparent permeability of the 
mineral to certain liquids was shown. A green transparent crystal immersed in 


ammonia turned red, and became green again in hydrochloric acid. 
L. McI. L. 
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Neuwirth, V. ‘Titanit von der Hiittellehne Asparagus green crystals 4x3 mm. 


bei Wermsdorf un Mahren. Tschermak’s Cc l at ies 
Min. u. petrog. Mitth. 20: 178-180, 1901. rystallographic description. 
A. J. M,. 


Martin, Fr. Ueber Scheinbar spaltbaren Quarz Quartz kernels from an old wall are 
von Karlsbad. Tschermak’s Min. u. petrog. . ; 
Mitth. 20: 80-82, 1900. imperfect crystals. Under action of 
3 frost certain liquid inclusions which 
are arranged parallel R, o P and sometimes o P, have produced apparent 
cleavages. A. J. M. 
Erben, F., and Ceipek, L. Analyse des Albits Leading to formula Ab i An = 


von Amelia. Tschermak’s Min. u. petrog. 
Mitth. 20: 85, 1900. A. J. M. 


Judd, Hidden, and Pratt. Ona New Modeof ‘The specimens are almost similar in 
Occurence of Ruby in North Carolina. be : 
Min. Mag. 12: 139, 1899. eauty and color to those from the 
Mogok district of Burma, and certain 
garnet (rhodolite)-bearing basic rocks at Cowee-Creek, the ruby having probably 
crystallized out from the basic fluid magma. The “non-gem” corundum occurs 
in ordinary crystalline schists, or in peridotites. 

The rubies frequently contain inclusions of various kinds, and the clearest 
crystals almost always show the tabular habit, regarded by Lagoria as charac- 
teristic of those separating from an igneous magma. 

A pseudomorphous change by hydration is very common, as in the case of 
the Burma rubies, and it is hoped that more investigation will bring to light the 
similarity in rock magma producing the Burma and North Carolina rubies. 

L. McI. L. 


Pratt, J.H. On the Crystallography of the The Cowee Valley crystals have two 
Rubies from Macon Co., N.C. Min. Mag. 1 ess 
12: 150, 1899. general habits: 


(1) Flat tabular, a combination of base and unit rhombohedron. 

(2) Prism @ (1120), prominently developed with base, the prism being 
either short or long. Pyramidal faces (2248) sometimes show. 

Basal planes are striated, or show repeated growth of unit R and base. 

Similarity in development is noted between these rubies and the corundums 
from Yogo Gulch, Mont., and the Burma district. — tert” 


MEDICAL NOTES. 


BLoop ExaMINATION.—The following method for the preparation of speci- 
mens for the examination of blood is given by Dr. W. L. Braddon, of the Malay 
Peninsula: ‘The mounts may be made either between two square cover-glasses, 
or a square cover-glass and a regular size slide. The covers and slides are first 
sterilized by a method recommended by Parker and Howard; viz., drop, one dy 
one, into a 10 per cent. solution of chromic acid, contained in an enamelled iron © 
dish, and boil for twenty minutes. They are then poured, altogether, into a 


-— 
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shallow basin, and washed with ordinary tap water until no trace of the yellow 
color of chromic acid remains. ‘The water is next poured off, and the slips are ~ 
covered with rectified spirit. After this they are washed in absolute alcohol, 
and handled with clean forceps. 

If two cover-glasses are used for the mount, they are accurately superposed 
and firmly pressed together. An edging of vaseline, if for temporary pur- 
poses, or cement if for permanent purposes, is laid over all the edges, 
except one, and a very small portion of that edge which is opposite the 
uncemented one. A drop of blood is touched with the free edge of the paired 
cover-glasses, whereupon the blood enters between the glasses in an exceedingly 
thin film, the corpuscles being spread out with beautiful uniformity, and having 
suffered a minimum amount of change from exposure to air and none at all from 
handling or pressure. When the blood film has entered, the free edges may be 
completely closed, and the examination made. 

If slide and cover-glass are used the latter is placed on the slide in such a 
position that one of its edges exactly coincides with that of the slide. It is then 
firmly pressed, and sealed with vaseline or cement, as when two cover-glasses 
are used, and the subsequent course pursued as with covers. By this method 
a number of mounts may be made and stored in a suitable air-tight bottle, and 
thus be always ready for use. Fresh blood keeps well under these circum- 
stances. No special skill is required for the making of first-class blood film. 

This method has been carefully tested, and it was found necessary to put 
the smallest possible amount of cement between the covers before edging them 
outside, otherwise the cement had a tendency to run in.— Know/edge, 24: 183. 

C. W. J. 


METHODS OF STAINING THE GONOCOCCUS. 
Schtitz method : 
1. Stain for five to ten minutes in sat. sol. methylen blue in 5 per cent. 
carbolic acid water. 

2. Differentiate for three seconds in: 
Acetic acid, : ‘ 1 part. 
Water, dist., . ; ‘ . A parts. 

3. Wash in distilled water. 

4. Counterstain in dilute solution of safranin. 


Neisser’s method ; 
1. Stain in conc. alc. sol. of eosin, slightly warmed, for two or three 


minutes. 
2. Remove excess of stain with filter paper, and counterstain with conc. 
alc. sol. methylen blue for fifteen to thirty seconds. 


Chenzinski’s methylen blue and eosin: 


Methylen blue, sat. aq: sol., : 9f : 2 parts. 
Eosin, 0.5 per cent. in 70 per cent. alcohol, . 1 part. 
Distilled water or glycerin, ‘ ; ee perta, 


With this solution cocci stain blue, pus cells pink. 
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NEWS AND NOTES. 


The University of Zurich has enlarged its anatomical building. A dissecting 
room, with overhead light, to accommodate two hundred students, has been 
added, and on the floor below a microscopical room of the same size. There is 
also a demonstration room with overhead light, a laboratory for anthropology, 
and a laboratory for advanced embryological study, together with rooms for the 
director. The old part of the building will be rearranged for a large lecture 
room, a reading and study room for the students, a museum, and the labora- 
tories for-assistants.— Science, 14: 347. 


The Bureau of Plant Industry of the U. S. Dept. of Agri. has recently been 
reorganized, and, with Beverly T. Galloway as chief, now embraces the following 
groups: Vegetable pathological and physiological investigations, Alferd J. Wood 
in charge; Botanical investigations and experiments, Frederick V. Coville; Pomo- 
logical investigations, Gustavus B. Brachett; Grass and Forage Plant investiga- 
tions, F. Lamson Scribner ; Experimental Gardens and Grounds, L. C. Corbett ; 
Congressional Seed Distribution, Robert J. Whittleton ; Seed and Plant introduc- 
tion, Ernst A. Bessey ; Tea Culture experiments, Charles U. Shepard; and the 
Arlington Experimental Farm, L. C. Corbett.— Bot. Gaz. 32: 2. 


QUESTION BOX. 


Inquiries will be printed in this department from any inquirer. 
The replies will appear as received. 

13. Is there a simple, satisfactory method of determining whether or not a 
given sample of milk contains bacteria, that can be performed with the aid of a 
microscope the highest power of which is a one-fourth inch objective ? 

I. G. B. 


14. What is Tallquist’s method of blood examination and estimation of 


hemoglobin ? R. C. W. 
15. Can specimens (animal) preserved in alcohol for a long time be safely 
transferred to formalin ? J. D. 


16. I am working on the various methods of fixing or producing death in 
the animal organism and cell. My work ranges from micro-organisms to verte- 
brates, and requires specimens for dissection killed in such a manner as not to 
show the distortion due to contraction of the muscular tissues, such as occurs 
when death is produced by chloroform, ether, or other anesthetic. The reagents 
I employ in the preparation of dissections for demonstrating will probably react 
unfavorably with any metallic poisonous compound that might be employed. 
The substance used should produce death as immediately as possible, in order 
to avoid maceration or pathological changes, and should be practically tasteless, 
with no irritating odor, and capable of being used in minute or minimum 
quantities with delicate water animals, etc. If you can suggest such a sub- 
stance, or anything’ which would lead to similar results, it would be greatly 
appreciated. . 5 1G Wi Be 
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PROPRIETARY ARTICLES. 


ROSY COLOR. 


PRODUCED BY POSTUM FOOD COFFEE. 


“When a: person rises from each meal with a ringing in the ears and a general 
sense of nervousness, it is a common habit to charge it to a deranged stomach. 

I found it was caused from drinking coffee, which I never suspected for a long 
time, but found by leaving off coffee that the disagreeable feelings went away. 

I was brought to think of the subject by getting some Postum Food Coffee, 
and this brought me out of trouble. 

It is a most appetizing and invigorating beverage and has been of such great 
benefit to me that I naturally speak of it from time to time as opportunity offers. 

A lady friend complained to me that she had tried Postum, but it did not taste 
good. In reply to my question she said she guessed she boiled it about ten minutes. 
I advised her to follow directions and know that she boiled it fifteen or twenty 
minutes, and she would have something worth talking about. A short time ago I 
heard one of her children say that they were drinking Postum now-a-days, so I 
judge she succeeded in making it good, which is by no means a difficult task. 

Tom O’Brien, the son of a friend who lives on Bridge street, was formerly a 
pale lad, but since he has been drinking Postum, has a fine color. There is plenty 
of evidence that Postum actually does ‘make red blood,’ as the famous trade mark 
says.’’ Jno. Chambers, 9 Franklin street, Dayton, Ohio. 


“ QUIT WHITE BREAD. 


COULD NOT GET STRENGTH FROM IT. 


An Episcopalian minister of Ellenville, N. Y., who is interested not only in the 
spiritual welfare of his congregation, but in their physical well-being also, says: 
‘‘T can now do an immense amount of work and feel no fatigue, for the reason that 
I am using Grape-Nuts breakfast food and have quit coffee entirely and am using 
Postum Food Coffee. "ae 

Myself and family are all greatly improved in health. We have largely aban- 
doned the use of white bread. Upwards of twenty-five persons have changed their 
diet, on my recommendation. It is gladly given, because I know, from personal 
experience, whereof I speak.’’ 

It is a well known fact that white bread is almost entirely composed of starch, 
and this is difficult of digestion by many people, particularly those who have weak 
intestinal digestion. The result of the use of much white bread is a lack of brain 
and nervous power to do mental work and it also creates intestinal troubles, because 
the excess of starch ferments in the intestines and makes the conditions right for 
the growth of microbes; whereas Grape-Nuts breakfast food contains the needed 
starch, but in a predigested form. That is, it is transformed into grape sugar in 
the process of manufacture and delivered in the packages, ready cooked, and in such 
shape that it is immediately assimilated without hard work of the digestive organs. 

The food also contains the delicate particles of phosphate of potash which, 
combined with albumen, is used by nature to make the gray matter that must be in 
the cells of the brain and the nerve centers throughout the body; in order to give 
strength and ability to stand long and continuous work. Both the Postum Food 
Coffee and Grape-Nuts are sold by all first-class grocers. _ 
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best methods and means—the best results 
in Photograph, Poster and other mounting 
can only be attained by using the best 
mounting paste— 

HIGGINS’ PHOTO MOUNTER 


(Excellent novel brush with each jar.) 


AT DEALERS IN PHOTO SUPPLIES, ARTISTS’ 
MATERIALS AND STATIONERY. 


A 3-oz. jar prepaid by mail for thirty cents, 
or circulars free from 


CHAS. M. HIGGINS & CO., 


Manufacturers, 
271 NINTH STREET, BROOKLYN, N.Y., U.S.A. 


London Office, 106 Charing Cross Road. 
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It Corrects | 


Leucorrhea and kindred diseases of the female 
genital organs. It allays the inflammation and 
destroys the germs by surrounding them with an 
alkaline solution in which, peculiarly, they cannot 
live. It is composed of Biborate of Sodium, Alu- 
men, Carbolic Acid, Thyme, Eucalyptus, Gaul-. 
theria, and Mentha. It is an anhydrous, nontoxic 


- compound. It is absolutely harmless. Is conven- 


ient to carry and inexpensive. I will refund the 
money if it failsto cure. Half-pound box by mail, 
75 cents. One teaspoonful makes a pint of wash. 


J.S. TYREE, 
Washington, D. C. 


TYREE’S 
ANTISEPTIC POWDER 


WAR DEPARTMENT, 
SURGEON-GENERAL’S OFFICE, 
WASHINGTON, D.C., Jan. 3, 1890. 

This is to certify that the exact antiseptic strength of 
“TYREE’S PULY. ANTISEPTIC COMP.” is one part of the pow- 
der tq fifty of water (1:50). Test tubes containing peptonized 
beef broth were charged with the powder (Tyree’s Antiseptic 
Powder). The solutions were then inoculated with the Anthrax 
Bacillus, and with the Staphylococci of Pus and the tubes placed 
in the incubator for 48 hours, at a temperature of 39° C. On re- 
moving the tubes from the incubator, it was found that in the 
solutions of one in ten, to one in fifty, there was no development 


of bacteria. 
W. M. GRAY, M.D., 
Microscopist to Army Medical Museum. 


Upon such authority, and after five years’ use 
without a failure, I say 


It Corrects Leucorrhea, 


LABORATORY APPLIANCES. 


The Best of Bausch & Lomb 


Products at 


Everything 
Factory Prices. 


Laboratorial. 


es 
pA 


General Apparatus 


and 
Chemical Company | 


262 Prospect Street, Cleveland, O. 


Fleischel’s Haemometer RE IC H E RT ts 
MICROSCOPES, 
MICROTOMES, and 
ACCESSORIES. 


Sole Agents for the United States: 


Richards & Company 
Limited 


Everything for the Bacteriological, 
Chemical, and Physical Laboratory. 
Write us for prices and catalogues. 
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NEW YORK—12 East 18th Street. 
CHICAGO—108 Lake Street. 


Fleischel’s Hzmometer for the accurate and rapid 
determination of Hzmoglobin in the Blood. 


Physicians and others interested are invited to send us their addresses in order that we may send to them 
our new “ Descriptive and Illustrated List of Special Apparatus for Blood and Urine Analysis,” just published. 
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MISCELLANEOUS ADVERTISEMENTS. 


mm 


ORIGINAL 


I ‘Coloplatin Middle Grain” 


a 
A COLLODION PRINT-OUT PAPER WITH A ROUGH | 


MATT SURFACE AND PURE PLATINUM TONE 
SURPASSING IN RESULTS EVEN TRUE PLATINUM 


: Per Dozen, 4x5, - 25¢. Per Gross, - at p e 
: Per Dozen, 5x7, - 35c. Per Gross, - 3.50. ostpaid. 


ALSO MADE IN ORDINARY MATT SURFACE. 


The Coloplatin Company of America 
NEWTON, N. J. 
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HOT AIR. | STEAM. BOILING WATER. 


HESE Sterilizers are so constructed that DRY HEAT or STEAM can be turned into 
the sterilizing chamber at will by simply opening or shutting a valve. Thus 
instruments and dressings can be heated by hot air up to 212° F., then steam can be 
turned in, and after the articles are sterilized they can be thoroughly dried off again. If 
desired, the base can be utilized to sterilize instruments in BOILING WATER (soda 
solution) and the whole upper part used for steam sterilizing dressings at the same time. 
This makes the most complete sterilizer on the market. It is one of the cheapest 
too. If interested, write for prices or ask your instrument dealer about them. 


WILMOT CASTLE & CO., 


16 ELM STREET, ROCHESTER, N. Y. 
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PHOTOGRAPHIC PAPER. 


ROTOGRAPH| 
BROMIDE PAPER 


AS A SUBSTITUTE FOR PLATES IN X-RAY WORK 


The Print obtained is, of course, a positive. If more 
than one print is required, place several sheets of 
Rotograph over each other, or use a whole package. 


‘+¢ROTOGRAPH ”? Bromide— made in five grades — is 
more economical and gives more satisfactory results, 
than any other make. Send 10 cents for sample 
package and ‘‘ Bromide Monthly.’”’ 


“ROTOGRAPH ” *Sivtone” = Selling Agents : 2 B°sshe" 


BLUE PRINT 
POWDER i. - | 


ounces of Solution 


For making prints of a blue color 
on paper, postal cards, letters, etc. 


PRICE, 25 CENTS tons*tor tse, upon RECEIPT OF PRICE. 
MANUFACTURED ONLY BY 


WAYNE CHEMICAL CO. 


LABORATORY AT GERMANTOWN, PHILADELPHIA. 


KV 


PHOTOGRAPHIC APPARATUS. 


PREMO AND POCO 


NEW IDEAS 28 NEW FEATURES 


The recognized standard high-grade Cam- 
eras of the world, and the world’s greatest 
Cameras, especially adapted for scien- 
tific photography have been introduced, 
making both the PREMO and POCO © 
CAMERAS the best and most practical 
instruments ever constructed. + + + + 


WRITE FOR COMPLETE ART CATALOGUE, 
DESCRIBING THIS ENTIRE LINE. 


ROCHESTER OPTICAL 
& CAMERA CO. 


Sere DEFT. ROCHESTER, N. Y., U. S. A. 


PUBLISHERS’ ANNOUNCEMENTS. 


TR emarkable Colored Plates 


Photo graphed from the Insects themsel ves 


The Insect Book 


By Dr. L. O. HOWARD 


Chit of Division of Entomology, Dept. of Agriculture. 


POPULAR deeuek. by the uae authionty in this coun- 

K try, of. the Bees, Wasps, Ants, Grasshoppers, Flies, and other — 

_ insects of North America. It contains full life histories, giving an- 
intimate account of the most wonderful facts in the insect world all 
around us, which is so incompletely known, even to scientists. 
_ There is to-day almost nothing that covers authoritatively, yet popu- 
| © larly, the vast field, so that the present volume is of special import- 

ance. Uniform with our other ‘‘ Nature Study ” books. 


‘qeate|| DOUBLEDAY, PAGE& CO, > 
= E( 34 Union Saaace. New York. 
; Pisses find enclosed three dolars ($3. 00) 


for which send me postpaid one copy Howards 
. « THE ENsHeT Boox.”’ — 
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: 16 Colored Plates ; 32 Full-Page Half-Tones and 
| about 300 Text Cuts. Price, net, $3.00. 


DOUBLEDAY, PAGE & COMPANY 


34 UNION SQUARE, NEW YORK. 


PUBLISHER’S ANNOUNCEMENTS. : a aoe 


“HARPER & BROTHERS’ 


‘NEW EDITION OF SIR WALTER SCOTT’S | 


v AVERLEY NovELs |. 


: . : | ; soe, BAIA yy 
In 48 Volumes. | ee an ees aa ae ai" 
With Over 2000 Illustrations. | 


Payment thereafter to be at the 


Forty- -eight Volumes will be $2 2 


sent to you on receipt of 


50 cents. 


combining, as they do, the thrilling interest of romance with historical 
instruction. No library j is a library without them, Here are some facts 
about this great offer : : = : 


Com: s aEsae. orks will be wad as ia as the English nustisee badass oy 


_ 1. There are rorty-otght separate books in the set. — 
Be rans occupy over four feet of space in a row. Size of cover, 
. 5 x 7% inches. os 
3. Each volume contains many PINBECS: _— there are Ser 2000 
‘illustrations in all. 
4. The books are printed on fine paper from large, new type. — 
5. They are bound in excellent cloth in peranaer bapa and 
should last a PODenrys 2 


.. This set is Sadien from the first 
complete edition of the Waverley 
Novels in 1829, revised and cor- 
rected by Scott himself—his, own 
edition, perfect and representative 
of his genius, 


ee , “aie c We will send you the entire set of forty-eight volumes, charges piatout 
Our Offer: 


on receipt of $2.00. If you do not like the books when they reach 
you, send them back at our expense, and we will return the $2.00. If you do like them, send us 
$2.00 every month for eleven months. In order to keep you in touch with us ‘during these 
months, on receipt of your request for these books, we will enter you as a subscriber to either 
HARPER’S MAGAZINE, HARPER’S WEEKLY, or HARPER’S BAZAR, for one 
year, without any additional cost to you. In writing, state which periodical you want. If you 
select the Bazar, a 280-page, cloth bound book on salah “The Ugly Girl Papers,” will be 
added free. Address, . 


HARPER & BROTHERS, FRANIUIN SQUARE: 


_ This same set is also bound in half-leather, with gold stamping on side and back. 
The prise in this pinches is $48. It will be sent on the same terms for = a month. 


2c a lis Hote, mee 


rate of $2.00 per month for Il § 
_ months; cost to you per volume, —. 


